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ANILINE DERIVATITBS 



Ihe Invention relates to aniline derivatives, or 
phar«M:eutically-acceptable salts thereof, which possess 
antl-prollferatlve activity such as «»tl-cancer activity and are 
accordingly useful in s^thods of treatwnt of the Inman or ani«al 
bo^. The invention also relates to processes for the .«mufacture of 
said aniline derivatives, to pharmaceutical co-positions containing 
the. and to their use in the «nufact«re of .«dica«e„ts of use in the 
production of an anti-proliferative effect in a va«.blooded ani«al 
such as nan. 

Many of the current treat-ent regi.es for cell proliferation 
diseases such as psoriasis and cancer utilise compounds which inhibit 
DHA synthesis. Such compounds are toxic to cells generally but their 
toxic effect on rapidly dividing cells such as tumour cells can be 
b^efidal Alternative approaches to anti-prollferative agents which 
*ct by -echanis« other than the inhibition of DNA synthesis have the 
potential to display enhanced selectivity of action. 

In recent years it has been discovered that a cell may 
beco«e cancerous by virtue of the transforation of a portion of its 
DMA into an oncogene I.e. a gene which, on activation, leads to the 
forwtlon of malignant tumour cells (Bradshaw, Mutagenesis, 1986, 1, 
91). Several such oncogenes give rise to the production of peptides 
which are receptors for growth factors. The growth factor receptor 
complex subsequently leads to an increase in cell proliferation. It 
is known, for example, that several oncogenes encode tyrosine kinase 
•««y«es and that certain growth factor receptors are also tyrosine 
kinase enzymes (Yarden et al. , Ann. Rev. Blorhon. igas, 57, 443; 
Larsenet al. Ann. Report s in Med. Ch^m. loao chpt. 13). 

Receptor tyrosine kinases are important in the transmission 
of biochemical signals which initiate cell replication. They are 
large enzysies which span the cell iwabrane and possess an 
extracellular binding domain for growth factors such as epidermal 
growth factor (EGF) and an intracellular portion which functions as a 
kinase to phosphoryUte tyrosine amino acids in proteins and hence to 
influence cell proliferation. Various classes of receptor tyrosine 
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kinases are known (Wllks, Advances In Cancer Research . 1993, 60, 
43-73) based on families of growth factors which bind to different 
receptor tyrosine kinases. The classification includes Class I 
receptor t3n:osine kinases comprising the EGF family of receptor 
tyrosine kinases such as the EGF, transforming growth factor a (TGFa), 
NEU, erbB, Xmrk, OER and let23 receptors. Class II receptor tyrosine 
kinases comprising the insulin family of receptor tyrosine kinases 
such as the insulin, IGFI and insulin-related receptor (IRR) receptors 
and Class III receptor tyrosine kinases comprising the 
platelet-derived growth factor (PDGF) family of receptor tyrosine 
kinases such as the PDGFa, PDGF3 and colony-stimulating factor 1 
(CDFl) receptors. It is known that Class I kinases such as the EGF 
family of receptor tyrosine kinases are frequently present in common 
human cancers such as breast cancer (Sainsbury et al. . Brit. J. 
Cancer, 1988, 58, 458; Guerin et al.. Oncogene Res. . 1988, 3, 21), 
squamous cell cancer of the lung (Hendler et al .. Cancer Cells . 1989, 
7. 347), bladder cancer (Neal et al .. Lancet . 1985, 366), oesophageal 
cancer (Mukaida etal. , Cancer. 1991, 68, 142), gastrointestinal 
cancer such as colon, rectal or stomach cancer (Bolen et al. . Oncogene 
ReSi, 1987, 1, 149), leukaemia (Konaka et al. . Cell . 1984, 37, 1035) 
and ovarian, bronchial or pancreatic cancer (European Patent 
Specification No. 0400586). As further human tumour tissues are 
tested for the EGF family of receptor tyrosine kinases it is expected 
that their widespread prevalence will be established in further 
cancers such as thyroid and uterine cancer. It is also known that EGF 
type tyrosine kinase activity is rarely detected in normal cells 
whereas it is more frequently detectable in malignant cells (Hunter, 
Cell, 1987, 50, 823). It has been shown more recently (W J Gullick, 
Brit, Med. Bull.. 1991, 47, 87) that EGF receptors which possess 
tjrrosine kinase activity are overexpressed in many human cancers such 
as brain, lung squamous cell, bladder, gastric, colorectal, breast, 
head and neck, oesophageal, gynaecological and thyroid tumours. 

Accordingly it has been recognised that an inhibitor of 
receptor tyrosine kinases should be of value as a selective inhibitor 
of the growth of mammalian cancer cells (Taish et al. Science . 1988, 
242, 933). Support for this view is provided by the demonstration 
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that erbstatin, an EGF receptor tyrosine kinase inhibitor, 
specifically attenuates the growth In athymlc nude mice of a 
transplanted human masnaty carcinoma which expresses EGF receptor 
tyrosine kinase but is without effect on the growth of another 
carcinoma which does not express EGF receptor tyrosine kinase (Toi et 
— ' g"'^' J» Cancer Clin. Oncol. , 1990, 26, 722.) Various derivatives 
of styrene are also stated to possess tyrosine kinase inhibitory 
properties (European Patent Application Mos. 0211363, 0304493 and 
0322738) and to be of use as anti-tumour agents. Ihe In vivo 
Inhibitory effect of two such styrene derivatives which are EGF 
receptor tyrosine kinase Inhibitors has been demonstrated against the 
growth of human squamous cell carcinoma inoculated Into nude mice 
(Yoneda et al. , Cancer Research, 1991, 51, 4430). Accordingly it has 
been indicated that Class I receptor tyrosine kinase Inhibitors will 
prove to be useful in the treatment of a variety of human cancers. 
Various known tyrosine kinase inhibitors are disclosed in a more 
recent review by T R Burke Jr. ( Drugs of the Fnfn..o i oo, , 17, n,,. 

It is also expected that inhibitors of EGF type receptor 
tyrosine kinases will be useful in the treatment of other diseases of 
excessive cellular proliferation such as psoriasis (where TGFa is 
believed to be the most important growth factor) and benign prostatic 
fajrpertrophy (BFH). 

ffe have now found that certain aniline derivatives possess 
antl-prollferative properties which are believed to arise from their 
Class I receptor tyrosine kinase inhibitory properties. 

It is known from European Patent Applications Nos. 0520722 
and 0566226 that certain quinazollne derivatives which bear an anillno 
substituent at the 4-position possess receptor tyrosine kinase 
inhibitory activity. It is further known from European Patent 
Application Ho. 0602851 that certain quinazoline derivatives which 
bear a heteroarylamino substituent at the 4-posltion also possess 
receptor tyrosine kinase inhibitory activity. 

It is further known from International Patent Application 
TO 92/20642 that certain aryl and heteroaryl compounds inhibit EGF 
and/or PDGF receptor tyrosine kinase. There is the disclosure of 
certain quinazollne derivatives therein but no mention is made of 
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4-anilinoquinazoline derivatives . 

It is further known from European Patent Application No. 
0635507 that certain tricyclic compounds which comprise a 5- or 
6-Bembered ring fused to the benzo-rlng of a quinazoline possess 
receptor tyrosine kinase Inhibitory activity. It is also known from 
European Patent Application No. 0635498 that certain quinazoline 
derivatives which carry an aad.no group at the 6-position and a 
halogeno group at the 7-posltion possess receptor tyrosine kinase 
inhibitory activi^. 

The ijo, vitro ant 1 -proliferative effect of a 
4-anilinoquinazoline derivative has been disclosed by Fry et al. , 
Science, 1994, 265, 1093. It was stated that the compound 
4-(3'-bromoanilino)-6,7-dimethoxyquina2oline was a highly potent 
Inhibitor of EGF receptor tyrosine kinase. 

The in vivo inhibitory effect of a 4 , 5-dianilinophthali«ide 
derivative which is an inhibitor of the EGF family of receptor 
tyrosine kinases has been demonstrated against the growth in BALB/c 
nude mice of a human epidermoid carcinoma A-431 or of a human ovarian 
carcinoma SKOV-3 (Buchdunger et al. , Proc. Wat. Acad. Sd .. 1994, 91, 
2334). ~' 

There is no disclosure in these documents of quinazoline 
derivatives which bear at the 4-position an anilino substituent which 
is itself substituted at the 4-position by an aryl- or 
heteroaryl-containing substituent. Ve have now found that such 
compounds possess anti-proUferative properties which are believed to 
arise from their Class I receptor tyrosine kinase Inhibitory activity. 

According to the present invention there is provided an 
aniline derivative of the formula I (set out hereinafter) 
wherein m is 1, 2 or 3 and each is independently halogeno, hydroxy, 
amino, hydroxyamino , ureldo, trifluoromethoxy, (l-4C)alkyl, 
(l-4C)alkoxy, (2-4C)alkanoyloxy, (2-4C)alkenyloxy, (2-4C)alkynyloxy, 
(l-3C)all7lenedloxy, ( l:-4e)allqrlamino , di-I(l-4C)alkyl}a«ino, 
pyrrolidin-l-yl, plperidino, morpholino, piperazln-l-yl, 
4-(1.4C)all7lpiperazin-l-yl, (l-4C)alkylthlo, halogeno-(2-4C)alkoxy, 
hydroxy- (2-4C)alkoxy, (l-4C)alkoxy-(2-4C)alkoxy, amino- (2-4C)alkoxy, 
(l-4C)alkylamino-(2-4C)alkoxy, di-I (l-4C)alkylJamino-(2-4C)alkoxy, 
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pyrrolidin-l-yl-(2-4C)alkoxy, piperldino-(2-4C)alkoxy, 

■orpholino- (2-4C)alkoxy, pipera2in-l-yl-(2-4C)alkoxy, 

4- ( l-4C)alkylpiperazin-l-yl. (2-4C)alkoxy, hydroxy- (2-4C) alkylanino- 

(2-4C) alkojty , dl- Jhydroxy- (2-4C)alkyll amino- (2-4C) alkoxy , 

(l-4C)alkoxy.(2-4C)alkylamino-(2.4C)alkoxy, dl-I (l-4C)alkoxy-(2-4C)- 

alkylj anino- (2-4C)alkoxy , amino- (2-4C) alkylamino- (2-4C)alkoxy, 

dl- (amlno-(2-4C)alkyll amino- (2-4C) alkoxy, 

( 1-4C) alkylamino- (2-4C)alIqrlamino- {2-4C)alkoxy, 

di- 1 ( l-4C)alkylamino- (2-4C)alkyljamlno-(2-4C)alkoxy, 

di- [ ( l-4C)alkylJ amino-(2-4C)alkylamino-(2-4C)alkoxy, 

di- {di- [ ( 1-4C) alkyl J aMno- (2-4C)alkyl) amino- ( 2-4C)alkoxy , 

pyrrolidin-l-yl- (2-4C)alkylamino-(2-4C) alkoxy, 

piperidino- (2-4C) alkylamino- (2-4C) alkoxy, 

■orpholino- (2-4C)allqrlamino- (2-4C)alkoxy , 

piperazin-l-yl-(2-4C)alkylamino-(2-4C)alkoxy, 

4- ( 1-4C) alkylpiperazin-l-yl- (2-4C) alkylamino- (2-4C) alkoxy, 

(l-4C)alkylthio-(2-4C)alkoxy, (l-4C)alkylsulphinyl-(2-4C) alkoxy, 

(l-4C)alkylsulphonyl-{2-4C)alkoxy, halogeno-(2-4C) alkylamino, 

hydroxy- ( 2 -4C) alkylamino , ( 1-4C) alkoxy- (2-4C) alkylamino, 

amino- (2-4C) alkylamino, ( l-4C)alkylamino-(2-4C)alkylamino, 

dl- 1 ( 1-4C) alkylj amino- (2-4C)alkylamino , 

pyrrolidln-l-yl-(2-4C)alkylamlno, piperidino- ( 2 -4C) alkylamino, 

morphollno-(2-4C)alkylamino, pipera2in-l-yl-(2-4C)alkylamino, 

4- ( 1-4C) alkylpiperazin- 1 -yl- ( 2-4C) allgrlamino , 

hydroxy- ( 2-4C) alkylamino- ( 2-4C) alkylamino , 

di-[hydroxy-(2-4C)alkylJamino-(2-4C)alkylamino, 

( 1-4C) alkoxy- (2-4C)alkylamino-(2-4C)alkylamino, 

di- (( 1-4C) alkoxy- (2-4C) alkyl] amino- (2-4C) alkylamino , 

amino- (2-4C)all7lamino- (2-4C)alkylamino, 

di-Iamino-(2-4C)alkylJamino-(2-4C)alkylamino, 

( 1-4C) alkylamino- (2-4C) alkylamino- ( 2 -4C) alkylamino, 

dl- ( ( l-4C)alkylamlno-(2-4C)alkylJ amino- (^C) alkylamino, 

dl- [ ( 1-4C) alkyl ] amino- (2-4C) all^laraino- (2-4C) alkylamino, 

dl-{di-f(l-4C)allqrl]amino-(2-4C)alkyl}amlno-(2-4C)alkylamino, 
pyrrolldln-l-yl- (2-4C) alkylamino- (2-4C) alkylamino , 

piperidino- (2-4C) all^lamino- (2.4C) all^lamino , 
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■orphollno- (2-4C) alkylamino- (2-4C) alkylamino , 
pipera2in-l-yl-(2-4C)alkylaiiiino-(2-4C)alkylaniino, 

4- ( l-4C)alkylpipera2in- 1-yl- (2-4C) alkylanino- (2-4C) alkylanino , 

N- ( l-4C)allQrl-halogeno- (2-4C)aHcjrlaiBino, 

N- ( 1-4C) alkyl-hydroxy- (2-4C)alkylaiiino, 

H- ( 1-4C) alkyl- ( 1-4C) alkoxy- (2-4C) alkylamino , 

di- Ihalogeno- (2-4C)alkyll amino, di- (hydroxy- (2-4C) alkyl J amino, 

di-I(l-4C)alkoxy-(2-4C)alkyl]a«ino, (2-4C)alkanoylamino, 

2-oxopyrrolidin-l-yl, 2-oxopiperidin-l-yl, 

halogeno- (2-4C)alkanoylamino , hydroxy- (2-4C) alkanoylamino , 

( l-4C)alkoxy- ( 2-4C) alkanoylamino , (3-4C) alkenoylamino , 

(3-4C) alkynoylamino, (2-4C) alkanoyloxy- (2-4C) alkanoylamino , 

amino-(2-4C)alkanoylamino, (l-4C)alkylamino-(2-4C)alkanoylamino, 

di- [ ( 1-4C) alkyl J amino- (2-4C) alkanoylamino , 

pyrrolidin-l-yl-(2-4C)alkanoylamino, piperidino-(2-4C)alkanoylamino, 

morpholino- ( 2-4C)alkanoyla«lno , piperazin-l-yl- (2-4C) alkanoylamino , 

4-(l-4C)alkylpipera2in-l-yl-(2-4C)alkanoylamino, 

( 1-4C) alkylthio- (2-4C)alkanoylamlno , 

( 1-4C) alkylsulphinyl- (2-4C) alkanoylamino, 

( 1-4C) alkylsulphonyl- (2-4C) alkanoylamino, 

N- ( l-4C)alkyl- (2-4C) alkanoylamino , 

H- ( 1-4C) alkyl-halogeno- (2-4C) alkanoylamino, 

N-C l-4C)alkyl-hydroxy-(2-4C)alkanoylamino, N- ( l-4C)alkyl-( l-4C)alkoxy- 
(2-4C)alkanoylamino, N-(l-4C)alkyl-(3-4C)alkenoylamino or 
H- ( 1-4C) alkyl- (3-4C)alkynoylamino, 

and wherein any of the above-mentioned substituents comprising a 
CHj (methylene) group which is not attached to a halogeno, SO or SOj 
group or to a N, 0 or S atom optionally bears on said CHj group a 
substituent selected from hydroxy, amino, (l-4C)alkoxy, 
(l-4C)alkylamino and di-I (l-4C)alkylJamino; 
n is 0, 1, 2 or 3 and each R^ is independently halogeno, 
trifluoromethyl, hydroxy, amino, nitro, cyano, (l-4C)alkyT7" 
(l-4C)alkoxy, (l-4C)alkylamino, di-J (1-4C) alkyl] amino or 
(2-4C) alkanoylamino I 

X is a group of the formula CO, C(R^)2, CH(OR^), C(R^)2-C(R^)2, 

C(R )-C(r3), C«C, CH(CK), 0, S, SO, SOj, C0Nr3, S02NR^, NR^CO, NR^SOj, 
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OC(r3)2, SC(r3)2, C(r3)20 or C(r3)2S vherein each independently 
hydrogen or (l-4C)alkyl; and 

Q is a phenyl or naphthyl group or a 5- or e-aembered heteroaryl 
■wiety containing 1, 2 or 3 heteroatoms selected from oxygen, nitrogen 
and sulphur, vhlch heteroaryl moiety is a single ring or is fused to a 
bmzo ring, and wherein said phenyl or naphthyl group or heteroaryl 
■oiety is optionally substituted with 1, 2 or 3 substituents selected 
from halogeno, trifluoromethyl, cyano, carbamoyl, hydroxy, amino, 
nitro, (l-«C)alkyl, (l-«C)alkoxy, (l-4C)alkylamino, 

di.I(l-4C)alkyllamino, (2-4C)alkanoylamino, !!-(1.4C)alkylcarba»oyl and 
H,M-di- [ ( l-4C)alkylJ carbamoyl; 

or a pharmaceutically-acceptable salt thereof. 

According to a further aspect of the present invention there 
is provided an aniline derivative of the formula I 

wherein « is 1, 2 or 3 and each R^ is independently halogeno, hydroxy, 
amino, hydroxyamlno , ureido, trlfluoromethoxy, (l-4C)alkyl, 
(l-4C)alkoxy, (l-3C)alkylenedioxy, (l-4C)alkylamino, 
di-[(l-4C)alkylIamino, pyrrolidin-l-yl, piperidino. morpholino, 
piperazin-l-yl, 4-{l-4C)alkylplperazin-l-yl, (l-4C)alkylthio, 
halogeno- (2-4C)alkoxy, hydroxy- (2-4C)alkoxy, 
(l-4C)alkoxy-(2-4C)alkoxy, amlno-(2-4C)alkoxy, 

(l-4C)alkylamino-(2-4C)alkoxy, di-J (l-4C)alkyl]amino-(2-4C)alkoxy, 

pyrrolidin-l-yl-(2-4C)alkoxy, piperidino- (2-4C)alkoxy, 

morpholino- ( 2-4C) alkoxy , piperazin-l-yl- (2-4C) alkoxy , 

4-( l-4C)alkylpipera2in-l-yl-(2-4C)alkoxy, halogeno-(2-4C)alkylamino, 

hydroxy- (2-4C)alkylamino , ( 1-4C) alkoxy- (2-4C) allgrlamino , 

amino- (2-4C) alkylamino, ( l-4C)alkylamino- (2-4C)alkylamino , 

di- ( ( 1-4C) alkyl J amino- ( 2-4C) all^lamlno , 

pyrrolidin-l-yl-(2-4C)alkylamino, piperidino-(2-4C)alkylamino, 

morpholino- (2-4C) alkylamino, pipera2ln-l-yl-(2-4C)alkylamlno, 

4- ( 1-4C) alkylpiperazin- 1-yl- ( 2-4C) alkylamino , ( 2-4C) alkanoylamino , 

2-oxopyrrolidin-l-yl, 2-oxopiperidin-l-yl, 

halogeno- ( 2- 4C ) alkanoylamino , hydroxy- ( 2-4C ) alkanoylamino , 

( 1-4C) alkoxy- (2-4C) alkanoylamino , (3-4C) alkenoylamino , 

(3-4C)alkynoylamino, N-(l-4C)alkyl-(2-4C)alkanoylamlno, 

M-(1.4C)alkyl-halogeno-(2-4C)alkanoylamlno, 
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N- ( 1-4C) alkyl-hydroxy- (2.4C) alkanoylanino, N- ( 1-4C) alkyl- ( l-4C)alkoxy- 
(2-4C)alkanoylaiBino, N-(l-4C)alkyl-(3-4C)alkenoylaalno or 
N- ( 1-4C) alkyl- (3-4C) alkynoylamino; 

n is 0, 1, or 2 and each R is independently halogeno, 
trifluoromethyl, hydroxy, amino, nitro, cyano, (1-4C) alkyl, 
(l-4C)alkoxy, (l-4C)allcylamino, di-[(l-4C) alkyl] amino or 
(2-4C) alkanoylamino ; 

X is a group of the formula CO, C(R^)2, CH(0r3), CH(CN), 0, S, SO, 
SOj. CONR , SOjHR^ NR^co, MR^sOj, OC(Jl\, SCCR^)^, C(r\o or 
C(R y^S wherein each R^ is independently hydrogen or (l-4C)alkyl,. and 



Q Is a phenyl or naphthyl group or a 5- or 6-membered heteroatyl 
moiety containing 1, 2 or 3 heteroatoms selected from oxygen, nitrogen 
and sulphur, which heteroaryl moiety is a single ring or is fused to a 
benzo ring, and wherein said phenyl or naphthyl group or heteroaryl 
moiety is optionally substituted with 1, 2 or 3 substituents selected 
from halogeno, trifluoromethyl, cyano, carbamoyl, hydroxy, amino, 
nitro, (l-4C)alkyl, (l-4C)alkoxy, (l-4C)alkylamino, 

di-I(l-4C)alkyllamino, ( 2 -4C) alkanoylamino, N-(l-4C)altylcarbamoyl and 

N.N-dl- I ( 1-4C) alkyl] carbamoyl; 

or a pharmaceutically-acceptable salt thereof. 

The chemical formulae referred to herein by Roman numerals 
are set out for convenience on a separate sheet hereinafter. In this 
specification the term "alkyl" includes both straight and branched 
chain alkyl groups but references to individual alkyl groups such as 
"propyl" are specific for the straight chain version only. For 
example when R^ is a hydroxy-(2-4C)alkoxy group, suitable values for 
this generic radical include 2-hydroxyethoxy, 2-hydrox]rpropoxy, 
l-hydroxyprop-2-yloxy and 3-hydroxypropoxy. An analogous convention 
applies to other generic terms. 

Within the present invention it is to be understood that an 
aniline derivative of the formula I may exhibit the phenomenon of 
tautomerism and that the formulae drawings within this specification 
can represent only one of the possible tautomeric forms. It Is to be 
understood that the invention encompasses any tautomeric form which 
possesses anti-proliferative activity and is not to be limited merely 
to any one tautomeric form utilised within the formulae drawings. 
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The quinazollnes of the formula I are unsubstituted at the 
2-posltlon thus it is to be understood that the groups are located 
only on the benzo portion of the quinazoline ring. 

It is also to be understood that certain aniline derivatives 
of the fomula I can exist in solvated as well as unsolvated foms 
such as, for example, hydrated forms. It is to be understood that the 
invention encompasses all such solvated forms which possess 
anti-proliferative activity. 

Suitable values for the generic radicals referred to above 
include those set out below. 

^ suitable value for a substituent on a CHj group within 

R , for R or a substituent on Q when it is halogeno is, for example 
fluoro, chloro, bromo or iodo; 

when it is (l-4C)alkyl is, for example, methyl, ethyl, propyl, 
isopropyl or butyl; 

when It is (l-4C)alkoxy is, for example, methoxy, ethoxy, propoxy, 
isopropoxy or butoxy; 

when it is (l-4C)alkylamino is, for example, methylamino, ethylamino 
or propylamino; 

when it is di-l(l-4C)alkylIamino is, for example, dimethylamino, 
diethylamino, N-ethyl-N-methylamino or dipropylamino; 
and when it is (2-4C)alkanoylamino is, for example, acetamido, 
propionamido or butyramido. 

Suitable values for each R* substituent which may be present 
on the quinazoline ring include, for example :- 

for (2-4C)alkanoyloxy: acetoxy and propionyloxyj 

for (2-4C)alkenyloxy: vinyloxy and allyloxy; 

for (2-4C)alkynyloxy: 2-propynyloxyj 
for (l-4C)allcylthio: methylthio, ethylthio and 

propylthio; 

for (l-3C)allgrlenedioxy: methylenedloxy, ethylenedioxy and 

propylenedioxy; 

for 4-(l-4C)alkyl- 

piperazin-l-yl: 4-methylpiperazln-l-yl and 

4-ethylpiperazin-l-yl; 
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for halogeno-(2-4C)alkoxy: 



for hydroxy- (2-4C)alkoxy: 

for (l*4C)alkoxy-(2-4C)alkoxys 



for aaino-(2-4C)alkoxy: 

for (l-4C)alkylamino-(2-4C)- 

alkoxy: 



for di.[(1.4C)alkylJamino- 
(2-4C)alkoxy: 



for pyrrolidin-l.yl-(2-4C)- 
alkoxy: 

for piperidino-(2-4C)alkoxy: 
for niorpholino-(2-4C)alkoxy: 
for pipera2in-l-yl-(2-4C)alkoxy: 
for 4-(1.4C)alkylpipera2in-l-yl- 



2-fluoroethoxy, 2-chloroethoxy, 

2-bronoethoxy, 3-fluoropropoxy, 

S-chloropropoxy, 

2,2, 2 - trif luoroethoxy , 

1.1.2.2.2 - pentaf luoroethoxy , 
2,2,3, 3-tetraf luoropropoxy , 

2.2.3.3.3- pentafluoropropoxy and 
1,1,2,2,3,3, 3 -heptaf luoropropoxy ; 
2-hydroxyethoxy, 3-hydrox3n>ropoxy 
and 4-hydroxybutoxy; 

2- iiiethoxyethoxy, 2-cthoxyethoxy, 

3- nethox3rpropoxy and 
3 -e thoxypr opoxy ; 

2-aiDinoethoxy and 3-aininopropoxy; 

2- niethylaininoethoxy, 2-ethyl- 
aminoethoxy, 2-propylaininoethoxy, 

3- niethylaiQinopropoxy and 
3-ethylaminopropoxy; 

2*diiBethylaiiiinoethoxy, 

2- (N-ethyl-N-methylamino) ethoxy , 

2-diethylaninoethoxy, 

2- dipropylaininoethoxy, 

3- dimethylaninopropoxy and 
3-diethylaninopropoxy; 

2- (pyrrolidin-l-yl)ethoxy and 

3- (pyrrolidin-l-yl)propoxy; 

2- piperidlnoethoxy and 

3- piperidinopropoxy; 

2- iiiorpholinoet:hoxy and 

3- Diorpholinopropoxy; 

2- (pipera2ln-l-yl)ethoxy and 

3- (piperazin-l-yl)propoxy5 
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(2<-4C)allcox7: 

for hydrox7-(2-4C)all7lanino- 
(2-4C)alkoxy: 



for di- (hydroxy- (2-4C)alkyl]. 
amino- ( 2 - 4 C ) alkoxy : 



for ( 1«-4C) alkoxy- (2-*4C)- 
alkylanino- ( 2-4C ) alkoxy: 



for di-[(l-4C)alkoxy.(2-4C)- 
alkyl] amino- (2-4C) alkoxy : 



for amino- (2-4C) alkylaralno- 
(2-4C) alkoxy: 



for di-[amino-(2-4C)alkyl]- 
amino- ( 2 -4C ) alkoxy : 



for (l-4C)alkylamino-(2-4C)- 
alkylamino- (2-4C)alkoxy : 



for di-[(l-4C)alkylamino-(2-4C)- 
alkyl ] amino- (2-4C) alkoxy : 
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2- (4-methylpiperazin-l-yl)ethoxy and 

3- ( 4-methylpipera2in- 1-yl ) propoxy ; 

2- (2-hydroxyethylamino)ethoxy9 

3 - ( 2 -hy droxye thylamino ) propoxy and 
2- ( 3-hydroxypropylamino ) ethoxy ; 

2 - [ di - ( 2 -hy droxye thy 1 ) amino J e thoxy , 

3 - 1 di - ( 2 -hydroxyethyl ) amino J propoxy 
and 

2 - f di - ( 3 -hydr ox3T)ropyl ) amino J ethoxy ; 

2- ( 2-methoxyet:hylamino ) ethoxy, 

3- (2-methoxyethylamino}propoxy and 
2- ( 3-methoxypropylamino ) ethoxy ; 

2- [di-(2-methoxyethyl) amino] ethoxy, 

3- [di- (2-roethoxyethyl ) amino J propoxy 
and 

2 - [di- ( 3 -methoxypropyl) amino] ethoxy; 

2- ( 2-aminoethylaraino ) ethoxy, 

3- (2-aminoethylamino)propoxy and 
2 - ( 3 - aminop r opylamino ) ethoxy ; 

2- [ di- ( 2 -aminoethyl) amino J ethoxy , 

3 - [ di - ( 2 -aminoethyl ) amino ] propoxy 
and 2-[di-(3-aminopropyl)aroino]- 
e thoxy; 

2- (2-methylaminoethylamino)ethoxy , 

3- ( 2 -me thylaminoe thylamino ) propoxy 
and 2 - ( 3 -methy laminopropylamino ) - 
ethoxy; 

2- 1 di- ( 2-methylaminoethyl)amino ] - 
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for di-[(l-4C)alkylJaniino. 
(2-4C)allgrla0ino- (2-4C)alkoxy: 



for di-{di.I(1.4C)allcylJamino. 
( 2-4C) alkyl) amino- ( 2-4C) alkoxy s 



for pyrrolidin-l-yl-(2-4C)- 
alkylamino- (2-4C) alkoxy s 



for piperidino-(2-4C)- 
alkylamino-(2-4C)alkoxy: 



for iiiorpholino-(2-4C)alkylaraino- 
(2-4C)alkoxy: 



for piperazin-l-yl-(2-4C)- 
all^lamino- (2-4C) alkoxy: 



ethoxy, 3-[dl-{2-methylamlnoethyl). 
amino Jpropoxy and 

2- [di-(3-methylamlnopropyl)amino J • 
ethoxy; 

2 - ( 2 - diroethylaminoethylamino ) ethoxy , 

3- (2-dimethylaminoethylamino)propoxy 
and 

2- (3-dimethylaminopropylamino) - 
ethoxy; 

2- [ di- (2-dimethylaminoethyl )amino J - 
ethoxy, 

3- Idi-(2-dimethylaminoethyl)aminoJ - 
propoxy and 

2 - f di - ( 3 -dime thylaminop r opyl ) amino J - 
ethoxy; 

2 - ( 2 -pyrrolidin- 1 -ylethylamino ) - 
ethoxy, 

3- {2-pyrrolidin-l-ylethylamino)- 
propoxy and 

2-(3.pyrrolidin-l-ylpropylamino). 
ethoxy; 

2- (2-piperidinoethylamino)ethoxy, 

3 - ( 2 -piper idinoethylamino ) propoxy 
and 2-(3-piperidinopropylamino)- 
ethoxy; 

2 - ( 2 -morpho 1 inoe thy laraino ) e thoxy , 

3- (2-morpholinoethylamino ) propoxy 
and 2- (3-morpholinopropylamino) - 
ethoxy; 

2- (2-piperazin- 1-ylethylamino) - 
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ethoxy, 

3- ( 2-piperazln- l-ylethylanino ) - 
propoxy and 

2- (3-piperazin-l-ylpropylaflilno)- 
ethoxy; 

for 4-(l-4C)alkylpiperazin-l-yl- 

(2-4C)allcylanino.(2.4C)alkoxy: 2.12-(4.methylpiperazln.l.ylethyl). 

amino] ethoxy, 

3- [ 2 - ( 4-inethylpiperazin- 1-ylethyl ) - 
amino] propoxy and 

2- I3-(4-methylpiperazin- 1-ylpropyl) - 
amino] ethoxy; 

for (l-4C)alkylthio-(2.4C)alkoxy: 2.methylthioethoxy and 

3- nethylthiopropoxy; 

for (l-4C)alkylsulphinyl.(2-4C)- 

2.raethylsulphinylethoxy and 
3-methylsulphinylpropoxy; 

for (l-4C)alkylsulphonyl-(2-4C). 

2- methylsulphonylethoxy and 

3- methylsulphonylpropoxy; 
2-f luoroethylamino , 
2-chloroethylamino, 

2- bromoethylamino, 

3- fluoropropylamino and 
3-chloropropylamino ; 

2 - hydroxyethylamino , 

3- hydrox3rpropylamino and 

4- hydroxybutylamino ; 



alkoxy: 

for halogeno-(2-4C)alkylaaino: 



for hydroxy- (2-4C)alkylamino: 



for (l-4C)alkoxy-(2-4C)alkyl- 
amino: 



for amino-(2-4C)alkylamino: 
for (l-4C)allgrlamino- 



2- methoxyethylamino , 
2 thoxye thylamino , 

3- methoxypropylamino and 
S-ethoxypropylaroino ; 
2-aminoethylamino, 3-aminopropyl- 
amino and 4-aminobutylamino; 
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(2.4C)alkylaininos 2.inethylaminoethylamino 



for dl.[(1.4C)alkylJamino. 
(2-4C)alkylanino: 



for pyrrolidin-l-yl-(2-4C)- 
all^lamlno: 

for piperidino-(2-4C)alkylamino: 

for morpholino-(2-4C)alkylamlnot 

for pipera2in-l-yl-(2-4C)- 
all^lainino: 

for 4-(l-4C)alkylpiperazin-l-yl- 
(2-4C)alkylainlno: 



for hydroxy- (2-4C)alkylaniino- 
(2-4C)allgrlamino: 



for di- (hydroxy- (2-4C)alkyl]- 
amino- ( 2-4C) allqrlamino : 



, 2-et:hyl- 
ajninoethylamino, 2-propylaiiiino- 
ethylaminoy 3-iiiethylaminopropyl- 
amino, 3-ethylaminopropylamino and 
4-ine thylaninobutylaniino ; 

2-diniethylaiiiinoethylajiiino, 

2- (N-ethyl-N-methylamino ) ethylanino , 

2-diethylaminoethylamino , 

2- dipropylaminoethylamino , 

3- diinethylaininopropylaniino , 
B-diethylaminopropylamino and 

4- dimethylaininobutylamlno ; 

2- (pyrrolidln-l-yl)ethylaiiiino and 

3- (pyrrolidin-l-yl)propylainino; 

2- piperidinoethylaiBlno and 

3- piperidinopropylainino ; 

2- morpholinoethylamino and 

3- inorpholinopropylamino ; 

2- (piperazin-I-yl)ethylaniino and 

3 - ( piperazin- 1 -yl ) propylamino ; 

2- ( 4-methylpipera2in- 1 -yl ) ethylamino 
and 3-(4-methylpiperazin-l-yl). 
propylamino; 

2- (2-hydroxyethylaaino ) ethylanino , 
3 - ( 2 -hydr oxyethylamino ) propylamino 
and 2-{3-hydroxypropylamino)- 
ethylamino; 

2 - [ di - ( 2-hydroxyethyl ) amino ] - 
ethylamino, 3-[di-(2-hydroxyethyl)- 
amino] propylamino and 
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for (l-4C)alkoxy-(2-4C)- 
alkylamino- ( 2-4C) alkylamino : 



for di-[(l-AC)alkoxy-(2-4C). 
alkyl J amino- (2-4C) alkylamino: 



for amino- (2-4C)alkylamino- 
(2-4C)alIgrlamino: 



for di-Iamino.(2-4C)alkylIamino- 
(2-4C)allq^lamino: 



for (1-4C) alkylamino- (2-4C)- 
alkylamino- (2-4C) alkylamino : 



for di-I(l-4C)alkylamino-{2-4C)- 
alkyl J amino-(2-4C)alkylamino5 
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2- [di-(3.hydrox3rpropyl)amino) - 
ethylamino; 

2- ( 2-rae thoxyethylaraino ) ethylamino , 

3- ( 2 -methoxye thylamino ) propylamino 
and 2-(3-methox3rpropylamino)- 
ethylamino; 

2- f di-( 2 -methoxye thyl) amino J - 
ethylamino, 

3 - [ di- { 2 -methoxye thyl ) amino ] - 
propylamino and 

2- [di- ( 3-methoxypropyl) amino ] - 
ethylamino; 

2- ( 2 -aminoethylamino ) ethylamino , 

3- (2-aminoethylamino) propylamino and 
2- ( 3-aminopropylaraino)ethylamino ; 

2- [ di- (2-amlnoethyl ) amino 1 - 
ethylamino, 3- Idi-(2-aminoethyl)- 
amino ] propylamino and 
2- ( di - ( 3-aminopropyl ) amino J - 
ethylamino; 



2- (2-methylaminoethylamino ) - 
ethylamino, 

3- ( 2 -methylaminoethylamino ) - 
propylamino and 2-(3-methylamino- 
propylamino ) ethylamino ; 

2- ( di - ( 2 -ine'Hiylaminoe thyl ) amino J - 
ethylamino, 3-{di-(2-methylamino- 
ethyl) amino I propylamino and 
2-[di-(3-methylaminopropyl)amino] - 
ethylamino ; 
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for di-[(1.4C)alkylJaiiiino-(2-4C) 
alkylamino- ( 2-4C) alkylamino : 



for di-{di-[(1.4C)alkylJamlno. 
(2-4C) alkyl) amino- (2-4C) - 
allgrlaiBino: 



for pyrrolidin-l-yl-(2-4C)- 
all^lamino- ( 2-4C) allgrlainino: 



for piperidino-(2.4C)alkylamino- 
(2-4C)all7lamino: 



for morpholino-(2-4C)alkylanino- 
(2-4C) alkylamino: 



for piperazin-l-yl-(2-4C)- 
alkylamino- (2-4C) aHylaraino : 



2- ( 2 -dimethylaminoethylaraino ) - 
ethylamino, 3-(2-dimethylamino- 
ethylamino)propylamino and 

2- ( B-dinethylaminopropylamino) - 
ethylamino; 



2 - I di- ( 2 -dimethylaminoethyl ) amino ] • 

ethylamino, 3-[di-(2-dimethylamino- 

e thyl ) amino ] pr opylamino and 

2- (di- (3-dimethylaminopropyl ) amino] - 

ethylamino; 

2- (2-p3rrrolidin-l-ylethylamino) - 
ethylamino, 3-(2-pyrrolidin-l- 
ylethylamino ) propylamino and 

2-(3-pyrrolidin-l.ylpropylamino)- 
ethylamino; 

2- ( 2 -piper idinoe thy lamino ) - 
ethylamino , 

3- (2-piperidinoethy lamino) - 
propylamino and 

2-(3-piperidinopropylamino)- 
ethylamino; 

2- (2*morpholinoethylamino) - 
ethylamino, 

3- ( 2-morpholinoethylamino) - 
propylamino and 2-(3-morpholino- 
pr opylamino ) ethylamino ; 

2-{2-pipera2in-l-ylethylamino)- 
ethylamino, 3-(2-piperazin-l. 
ylethylamino) propylamino and 
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for 4-(l-4C)alkylplpera2in-l-yl- 
( 2 -4C ) alkylamlno - ( 2 -4C ) - 
allQrlamino: 



for N-(l-4C)alkyl-halogeno- 
(2-4C)alkylanino: 



for N.(1.4C)alkyl-hyclroxy-(2.4C)- 
all^lamino: 



for N.(l-4C)alkyl.(1.4C)alkoxy. 
(2.4C)alkylamino: 



for di-[halogeno-(2-4C)alkylJ- 
anino: 

for di-Ihydroxy.(2-4C)altylJ- 
amino: 

for di.((l-4C)alkoxy-(2-4C)- 
alkyl] amino: 



for halogeno-(2-4C)alkanoylaiiiino: 



for hydroxy. (2-4C)alkanoylamino: 



2-(3-pipera2in-l-ylpropylainino). 
ethylanino; 



2 - [ 2 - ( 4-me thylpiperaz in - 1 -ylethyl ) - 
amino Jethylamino, 3- [2-(4-methyl- 
piperazin- 1 -ylethyl ) amino J - 
propylamino and 

2- ( 3- ( 4-methylpipera2in- 1 -ylpropyl ) - 
amino ] ethylamino ; 

N- ( 2 -chloroethyl ) -N-methylaraino , 
N-(2-bromoethyl)-N-methylamino and 
N- ( 2-bromoethyl ) -N-ethylamino ; 

N- ( 2 -hydroxyethyl ) -N-methylamino , 
N- (3-hydroxypropyl ) -N-methylamino 
and N-ethyl-N-(2-hydroxyethyl)amino; 

N-methyl-N- {2-niethoxyethyl ) amino, 
N-methyl-N- (3-methox3T)ropyl)amino 
and N-ethyl-N- (2-methoxyethyl) amino; 

di-(2-chloroethyl) amino and 
di- ( 3-chloropropyl ) amino ; 

di-(2-hydroxyethyl)amino and 
di- ( 3-hydroxypropyl ) amino ; 

dl- (2-methoxyethyl)amino, 
di-(2-ethoxyethyl) amino and 
di- ( 3-methoxypropyl ) amino ; 

2- chloroacetaraido, 2-bromoacetamido, 

3- chloropropionamido and 3-bromo- 
propionamido; 

2-hydroxyacetamido, 3-hydroxy- 
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for (l-4C)alkoxy-(2-4C)- 
allcanoylamino : 



for (3-4C)alkenoylamino: 

for (3-4C)alkynoylamino: 

for (2-4C)alkanoyloxy-(2-4C)- 

alkanoylamino : 



for amino- (2-4C)alkanoylamino: 

for (l-4C)alkylamlno-(2-4C)- 
alkanoylanino : 



for di-I(l-4C)alkyllamino-(2-4C)- 
alkanoylamlno : 



for pyrrolidin-l-yl-(2-4C) 
alkanoy lamino : 

for piperidlno-(2-4C)- 
alkanoylamino : 
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propionanido and 

4- hydroxybutyramido ; 

2- inethoxyacetaraido, 2-ethoxy- 
acetamido, 2-propoxyacetamido, 

3- methoxypropionamido , 

5- ethoxypropionainido and 

4- methoxybutyraroido ; 
acrylamido, methacrylamido, 
crotonanido and isocrotonafflido; 
propiolamido; 

2-acetoxyacetamido , 

2- acetox]rpropionainido , 

3- acetoxypropionaiiiido and 
2-propionyloxyacei:amldo; 

2 -aiainoacetanido , 

2- ajiiinopropionaniido and 

3- aiiiinopropionamido; 

2-niet:hylaininoacetanildo , 
2-ethylaralnoacetaniido, 

2- methylaininopropionaniido and 

3- methylaininopropionajnldo ; 

2-dimethylaminoacetamido , 
2-diethylaininoacetamido , 

2- dimet:hylaiiilnopropionamldo and 

3- dlmethylaininopropionaiDido ; 

2-pyrrolidin-l-ylacetaraido, 

2- pyrrolidin-l-ylpropionainido and 

3 - pyrrolidine 1 -ylpr opionamido ; 

2-piperidinoacetainido , 
2-piperidinopropionamido and 
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for morpholino-(2-4C)- 
alkanoylanino : 

for piperazin-l-yl-*(2-4C)- 
alkanoylamlno: 

for 4-(1.4C)alkylpiperazin-l-yl. 
(2-4C) alkanoylanino : 



for (l-4C)alkylthlo-(2-4C)- 
alkanoylamino : 



for {l-4C)alkylsulphinyl-(2-4C)- 
alkanoylamlno : 

for (l-4C)alkylsulphonyl-(2-4C)- 
* alkanoylamino : 

for H-(l-4C)alkyl-(2-4C)- 
alkanoylanino: 

for N-(l-4C)alkylbenzainido: 
for N-(l-4C)alkyl.halogeno- 
(2-4C) alkanoylamino : 

for N-(l-4C)alkyl-hydroxy. 
(2-4C) alkanoylamino : 



3-piperldinopropionamido ; 

2-morpholinoacetamido , 
2-morpholinopropionamido and 
3*morpholinopropionamido ; 

2 -piperaz in- 1 -ylacetamido , 

2- piperazin-l-ylpropionamido and 

3- piperazin- 1-ylpropionamido ; 

2- ( 4-methylpiperazin- 1-yl ) acetamido , 
2- ( 4-methylpiperazin- 1-yl) - 
propionamido and 3- (4-methyl- 
piperazin- 1-yl ) propionamido ; 

2 -methyl thioacetamido , 
2-ethylthioacetamido , 

2- methylthiopropionamido and 

3- raethylthiopropionamido; 

2- methylsulphinylacetamido and 

3- methylsulphinylpropionamido ; 

2- methylsulphonylacetamido and 

3- methylsulphonylpropionamido • 

N-methylacetamido, N-ethylacetamido 
and N-methylpropionamido; 
N-methylbenzamido ; 

2-chloro-N-methylacetamido , 

2- chloro-N-ethylacetamido and 

3- chloro-N-methylpropionamido ; 

2-hydroxy-N-nethylacetamido , 
N-ethyl-2-hydroxyacetamido and 
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3-hydroxy-N-nethylacetamido ; 

for N-(l-4C)alkyl-{l-4C)alkoxy- 

(2-4C)alkanoyla«ino: 2-niethoxy.N-»ethylacetanido. 

M-ethyl-2-methoxyacetamido , 
2-ethoxy-N-inethylacetamido and 
2-ethoxy-N>ethylacetamido ; 

for M-(l-4C)alkyl-(3-4C)- 

alkenoylaninot N-methylacrylanido, 

N-ethylactylaaido and 
N-methylmethacrylaaido ; 

for N-(l-4C)alkyl-(3-4C)- 

alkynoylamlno: N-methylpropiola«ido and 

N-ethylpropiolanido. 

When the group (R^)^ represents a (l-3C)alkylenedioicy 
■olety, the oxygen atoms thereof occupy adjacent positions on the 
quinazoline ring, especially the 6- and 7-posltions. 

Bhen ■ is 1 the substituent is preferably located at the 
6- or 7-position of the quinazoline ring and when m is 2 the 
substltuents are preferably located at the 6- and 7-posltions of the 
quinazoline ring. 

Suitable substltuents fotned vhen any of the R^ substltuents 
comprising a CHj group which is not attached to a halogeno, SO or SO 
-group or to a N, 0 or S atom bears on said CHj group a substituent ^ 
selected from hydroxy, amino. (l-4C)alkoxy, (l-4C)alkylamlno and 
dl-((l-4C)alkyl] amino include, for example, substituted 
(l-4C)alkyla«ino-(2.4C)alkoxy or dl-[(l-4C)alkyl]a»lno-(2-4C)alkoxy 
groups, for example hydroxy- (l-4C)alkylamino-(2-4C)alkoxy or 
hydroxy-dl-[(l-4C)alkyl]amino-(2-4C)alkoxy groups such as 
3-methylamlno-2-hydroxypropoxy and 3-dimethylamino-2-hydroxypropoxy. 

A suitable value for the R^ group which may be present 
within X when said R^ group is (l-AC)alkyl is, for example, methyl, 
ethyl or propyl. 

A suitable value for Q when it is a naphthyl group is, for 
example, 1-naphthyl or 2-naphthyl. 

A suitable value for Q when it is a 5- or 6-membered 
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heteroatyl aoiety containing 1, 2 or 3 heteroatoms selected £ro« 
oxygen, nitrogen and sulphur, which is a single ring is, for exa«ple 
furyl, pyrrolyl. thienyl, pyridyl, oxazolyl, Isoxazolyl, pyrazolyl, ' 
l«ldazolyl, thlMolyl, isothlazolyl, pyrazlnyl, pyrimidinyl, 
pyridazlnyl, 1,2,3-triazolyl. 1.2,4-triazolyl, oxadiazolyl. furazanyl 
or thiadlazoylyl. or which is fused to a benzo ring Is, for example, 
benzofuryl, indolyl, benzothlenyl, quinolyl, isoqulnolyl, 
benzoxazolyl, indazolyl, benziaidazolyl, benzothiazolyl, cinnolinyl, 
quinazolinyl, quinoxalinyl or benzotriazolyl. Said heteroaryl moiety 
■ay be attached to X through any avaiUble position. The optional 
substituents on Q may be located at any available position including 
on any available nitrogen heteroatoa. 

A suitable value for a N-(l-4C)allgrlcarbamoyl substituent 
which may be present on Q is, for example, N-methylcarbamoyl and 
N-ethylcarba«oyl, and for a N.N-di-I (l-4C)alkyl) carbamoyl substituent 
which may be present on Q is, for example, N,N-di»ethylcarbamoyl and 
M»N-diethylcarbaffloyl . 

A suitable pharmaceutlcally-acceptable salt of an aniline 
derivative of the invention is, for example, an acid-addition salt of 
an aniline derivative of the invention which is sufficiently basic, 
for example, an acid-addition salt with, for example, an inorganic or 
organic acid, for example hydrochloric, hydrobromic, sulphuric, 
phosphoric, trifluoroacetic, citric or maleic acid. In addition a 
-suitable phatmaceutically-acceptable salt of an aniline derivative of 
the invention which is sufficiently acidic is an alkali metal salt, 
for example a sodium or potassium salt, an alkaline earth metal salt, 
for example a calcium or magnesium salt, an ammonium salt or a salt 
with an organic base which affords a physiologically-acceptable 
cation, for example a salt with methylamine, dimethylamine , 
trimethylamine, piperidine, morpholine or t:ris-(2-hydroxyethyl)amine. 

Particular novel compounds of the invention include, for 
example, aniline derivative& of the formula I, or- 
pharmaceutically-acceptable salts thereof, wherein: - 
(a) ■ is 1. or 2 and each is hydroxy, amino, hydroxyamino, 

trifluoromethoxy, (l-4C)alkoxy, (l-4C)alkylamino, 
di-I(l-4C)alkylJamino, pyrrolidin-l-yl, piperidino, morpholino. 



wo 9fi/lS118 



PCT/GB9S/02606 



- 22 - 

piperazin-l-yl, 4-(l-4C)alkylpiperazin-l-yl, (l-4C)alkylthio, 

halogeno- (2-4C) alkoxy , hydroxy- ( 2 -4C) alkoxy , 

( l-4C)alkoxy- (2-4C) alkoxy , hydroxy- (2-4C) alkylanino , 

(l-4C)alkox7-(2-4C)alkylaaino, (2-4C)alkanoylai«lno, 
2-oxopyrrolidin-l-yl, halogeno- (2-4C)alkanoylamlno, 
hydroxy- (2-4C)alkanoylamlno or (l-4C)alkoxy-(2-4C)alkanoylamino; and 
n, R , X and Q have any of the meanings defined hereinbefore or in 
this section relating to particular novel compounds of the invention; 

(b) m is 1 or 2 and each is independently hydroxy, 
trlfluoromethoxy, (l-4C)alkoxy, (l-3C)alkylenedioxy, 
halogeno- ( 2 - 4C ) alkoxy , hydroxy- ( 2 - 4C ) alkoxy , 
(l-4C)alkoxy-(2-4C)alkoxy, (l-4C)alkylamino-(2-4C) alkoxy or 
di-I(1.4C)alkyl]ai>ino-(2-4C)alkoxy; and n, R^, x and Q have any of the 
meanings defined hereinbefore or in this section relating to 
particular novel compounds of the invention; 

(c) m is 1 or 2 and each is amino, hydroxyamino, 
(l-4C)alkylamino, di-I(l-4C)alkyll amino, hydroxy-(2-4C)alkylamino, 
( l-4C)alkoxy- (2-4C) alkylamino , (2-4C) alkanoylamino, 

halogeno- {2-4C)alkanoylamino , ( 1-4C) alkoxy- (2-4C)alkanoylamino , 
( 1-4C) all^lamino- (2-4C)alkanoylamino or 
di- t ( 1 -4C ) alkyl] amino- ( 2-4C) alkanoylamino ; 

and n, R , X and Q have any of the meanings defined hereinbefore or in 
this section relating to particular novel compounds of the invention: 

(d) m is 1 or 2 and each R^ is amino, hydroxyamino, 
(l-4C)alkylamino, di-I (l-4C)alkyl)amino, (2-4C)alkanoylamino, 
2 -oxopyrrolidin- 1 -y 1 , halogeno- ( 2 - 4C ) alkanoylamino , 
(3-4C)alkenoylamino , ( 3-4C)all^oylamino, 
N-(l-4C)allqrl-(2-4C)alkanoylamino and 

N-(l-4C)alkyl-halogeno-(2-4C)alkanoylamino; and n, R^, X and Q have 
any of the meanings defined hereinbefore or in this section relating 
to particular novel compounds of the invention; 
(«) m is 1 or 2 and each R^ is hydroxy or (l-4C)alkoxy; and 

R , X and Q have any of the meanings defined hereinbefore or in this 
section relating to particular novel compounds of the invention; 
(f) n is 0 or 1 and R is hydroxy, halogeno, trifluoromethyl, 

amino, nitro, cyano, (l-4C)alkyl or (l-4C)alkoxy; and m, R^, X and Q 
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have any of the meanings defined hereinbefore or in this section 
relating to particular novel compounds of the invention. 

(g) n is 1 and R is halogeno, cyano or (l-4C)alkyl; and R^, 
Z and Q have any of the meanings defined hereinbefore or in this 
section relating to particular novel compounds of the invention; 

(h) X is a group of the foxmila CO, CiR^)^, CH(OR^), 0, S, SO or 
SOj. wherein each R is independently hydrogen or (l-4C)all^l; and m, 
R . n, R and Q have any of the meanings defined hereinbefore or in 
this section relating to particular novel compounds of the invention; 

(i) i« * g'OttP of the fomula CONR^, SOjNR^. MR^CO or HR^SO,? 
vherein R is hydrogen or (l-4C)alkyl, and m, r\ n. R^ and Q have any 
of the meanings defined hereinbefore or in this section relating to 
particular novel compounds of the invention; 

(J)^ X is a group of the formula 0C(R^)2, SCCR^jj, C(R^)20 or 

C(R )2S, ^wherein each R^ is independently hydrogen or (l-4C)alkyl; 
and m, R , n, R and Q have any of the meanings defined hereinbefore 
or in this section relating to particular novel compounds of the 
Invention; 

(k) X is a group of the formula OC(r3)2, wherein each R^ is 

independently hydrogen or (l-4C)all7l; 

and m, R , n, R^ and Q have any of the meanings defined hereinbefore 
or in this section relating to particular novel compounds of the 
invention; 

(1) Q is a phenyl or naphtfayl group which is optionally 

substituted with 1, 2 or 3 substituents selected from halogeno, 
trifluoromethyl, cyano, carbamoyl, hydroxy, (l-4C)alkyl and 
(l-4C)alkoxy; and m, r\ n, R^ and X have any of the meanings defined 
hereinbefore or in this section relating to particular novel compounds 
of the invention; 

(m) Q is a 5- or 6-membered heteroaryl moiety containing 1, 2 or 

3 heteroatoms selected from oxygen, nitrogen and sulphur, and wherein 
said heteroaryl moiety is optionally substituted with 1 or 2 - 
substituents selected from halogeno and (l-4C)allqrl; and m, R^, n, R^ 
and X have any of the meanings defined hereinbefore or in this section 
relating to particular novel compounds of the invention; or 
(n) Q is a 5- or 6-membered heteroaryl moiety selected from 
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furyl, pyrrolyl, thienyl, pyridyl, oxazolyl, imldazolyl , thlazolyl, 
pyriaidinyl, 1,2,4-triazolyl, oxadiazolyl and thiadiazolyl, and 
wherein said heteroaryl moiety is optionally substituted with 1 or 2 
(l-4C)alkyl substituents; and m, n, and X have any of the 
■eanings defined hereinbefore or in this section relating to 
particular novel conpounds of the invention. 

A preferred conpound of the invention is an aniline 
derivative of the formula I vherein m is 1 with the substituent 
located at the 6-position or m is 2 with the substituents located at 
the 6- and 7-positions and each is fluoro, chloro, bromo, hydroxy, 
amino, methoxy, ethoxy, acetoxy, methylamino, ethylamino, 
2-bromoethoxy, 2,2,2-trifluoroethoxy, 2.hydroxyethoxy, 
2-methoxyethoxy, 2-ethoxyethoxy, 2>methylaminoethoxy, 
2-ethylaninoethoxy, 3-methylaminopropoxy, 3-ethyla«inopropoxy, 

2- dimethylaminoethoxy, 2-diethylaninoethoxy, 3-dimethylaninopropoxy, 

3- dle thylaainopropoxy , 2 - ( psrrrolidin- l-yl ) e thoxy , 

3-(pyrrolidin-l-yl)propoxy, 2-piperidinoethoxy, 3-plperidinopropoxy, 

2- morpholinoethoxy, 3-morpholinopropoxy, 2-(piperazin-l-yl)ethoxy, 

3- ( piperazin- 1-yl) propoxy , 2- ( 4-methylpiperazin-l -yl ) ethoxy , 
3- ( 4-methylpiperazin- 1-yl ) propoxy, 2-hydroxyethylamino , 
2-methoxyethylamino, 2-ethoxyethylamino, 3-methoxypropylai»ino, 
2-dimethylaminoethylanino, 3-dimethylaminopropylanino, 
2-(pyrrolidin-l-yl)ethylamino, 3- (pyrrolidin- 1-yl) propylamine, 

• 2-piperldinoethylamino , 3-piper idinopropylamino , 
2-morpholinoethylamino , 3-morpholinopropylamino , 
2-(piperazin-l-yl)ethylamino, 3-(pipera2in-l-yl)propylamino, 

2- ( 4-methylpiperaz in- 1-yl ) ethylamino , 

3- (4-methylpiperazin-l-yl)propylamino, acetamldo, 2-chloroacetamido, 
2-methylaminoacetafflido, 2-ethylaminoacetanido , 

2-dimethylarainoacetanido or 2-diethylaminoacetanido, or (R^) is a 
6»/-«ethylenedioxy group; 

n is 0, 1 or 2 and each R^ is independently fluoro, chloro, bromo, 
cyano, methyl or ethyl; 

X is a group of the formula CO, C(R^)2, CH(OR^), 0, S, SOj, CONR^, 
SOjHR^, MR^CO, NR^sOj, OCils})^ or SC(R^)2 wherein each R^ is 
independently hydrogen or methyl; and 
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Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro. chloro, bro«o, trifluoromethyl, 
cyano, carbamoyl, methyl and methoxy, or Q is a 5- or 6-membered 
heteroaryl aoiety selected fron futyl, thlenyl, oxazolyl, inidazolyl, 
thiazolyl, pyridyl. pyrinidinyl and l,2,4-trla2olyl which is 
optionally substituted with 1 or 2 substituents selected from fluoro, 
chloro, methyl, ethyl, methoxy and ethoxyi 
or a phamaceutically.acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I wherein m is 1 with the substituent 
located at the 6-position or m is 2 with the substituents located at 
the 6- and 7-positions and each is hydroxy, amino, methoxy, ethoxy, 
acetoxy, nethylamino, ethylamino, 2-bromoethoxy, 
2,2,2-trifluoroethoxy, 2-hydroxyethoxy, 2-methoxyethoxy, 

2- ethoxyethoxy, 2.methyla«inoethoxy, 2-ethylaininoethoxy, 

3- methylaninopropoxy. 3-ethylaminopropoxy, 2-dimethyla«inoethoxy, 
2-dlethyla»inoethoxy, 3-di»ethyla«inopropoxy, 3-diethylaninopropoxy, 
2-hydroxyethylamino, 2-methoxyethyla«ino, 2-ethoxyethylamino, 
acetamido, 2-chloroacetamido, 2-methylaminoacetanido, 
2-ethylaminoacetamido, 2-dimethylaminoacetamido or 
2-diethylaminoacetamido, or (R^)^ is a 6,7-methylenedioxy group; 

n is 0 or n is 1 and R^ is fluoro, chloro, cyano, methyl or ethyl; 
X is a group^of the formula CO, C(k\, CH(0r3). o, S. SO^, CONR^, 
SOjNR , 0C(R )2 or SC(R wherein each R^ is independently hydrogen 
or methyl; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano and carbamoyl, 

or Q is a 5- or 6-membered heteroaryl moiety selected from furyl, 
thienyl, pyridyl, oxazolyl, imidazolyl, thiazolyl, pyrimidinyl and 
l,2,4-tria2olyl which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, methyl, ethyl, methoxy and 
ethoxy; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred c(Mq>ound of the invention is an aniline 
derivative of the formula I 



wo 96/15118 



PCT/GB95A)2606 



- 26 - 

wherein m is 1 with the substituent located at the 6-position or m is 
2 with the substituents located at the 6- and 7.positions and each 
is hydroxy, methoxy, ethoxy, acetoxy, 2-broraoethoxy, 
2,2,2-trlfluoroethoxy, 2-hydroxyethoxy, 2-nethoxyethoxy, 

2- ethoxyethoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 

3- »ethyla»inopropoxy, 3-ethylaminopropoxy, 2-dimethylaiiiinoethoxy, 
2-diethylafflinoethoxy, S-dinethylaminopropoxy or 3-dlethylaminopropoxy, 
or (R )^ is a 6,7-iiethylenedioxy group; 

n is 0 or n Is 1 and R is fluoro, chloro, cyano, methyl or ethyl; 
X is a group of the formula CO, C(R^)2, CH(OR^), 0, S, SOj, CONR^, 
SOjHR , 0C(R^)2 or SC(R^)2 wherein each R^ is independently hydrogen 
or methyl; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, brorao, trifluoromethyl, 
cyano and carbamoyl, 

or Q is a 5- or 6-membered heteroaryl moiety selected from furyl, 
thienyl, pyridyl, oxazolyl, imidazolyl, thiazolyl, pyriraidinyl and 
1,2,4-triazolyl which is optionally substituted with one or two 
substituents selected from fluoro, chloro, methyl, ethyl, methoxy and 
ethoxy; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 

derivative of the formula I wherein m is 1 or 2 and each R^ is 

hydroxy, methoxy, ethoxy, 2-hydroxyethoxy, 2-methoxyethoxy, 

2-methylaminoethoxy or 2-dimethylaminoethoxy, or (R^) is a 

m 

methylenedioxy group; 

2 

n is 0 or n is 1 and R , which is located ortho to the group of 
formula -X-Q, is fluoro, chloro, cyano, methyl or ethyl; 
X is a group of the formula CO, C(R^)2, CH(OR^), 0, S, SO2, CONR^, 
SOjNR^, 0C(R'^)2 or SC(R^)2 wherein each R^ is independently hydrogen 
or methyl; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano and carbamoyl, 

or Q is a 5- or 6-membered heteroaryl moiety selected from furyl, 
thienyl, pyridyl, oxazolyl, imidazolyl, thiazolyl, pyrimidinyl and 



wo 96/15118 



- 27 - 



PCT/GB95/02606 



l,2,«-t:riazolyl which is optionally substituted with a substituent 

selected from methyl and ethyl; 

or a pbamaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I wherein m is 1 with the substituent 
located at the 6-position or « is 2 with the substituents located at 
the 6- and 7-positlons and each is hydroxy, amino, methoxy, ethoxy, 
acetoxy, methylamino, ethylanino, 2-bronoethoxy, 
2,2,2-trifluoroethoxy, 2-hydroxyethoxy, 2>0ethoxyethoxy, 

2- Bethylaminoethoxy, 3-methylaainopropoxy, 2-diBethylaminoethoxy, 

3- dimethylaminopropoxy , 2- ( pyrrolidin- l-yl ) ethoxy , 
3-(pyrrolidin-l-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 

2- morpholinoethoxy, 3-morpholinopropoxy, 2-(piperazin-l-yl)ethoxy, 

3- (pipera2in-l-yl)propoxy, 2-(4.0ethylpiperazin-I-yl)ethoxy, 
3- ( 4-methylpiperazin- l-yl ) propoxy , 2.hydroxyethylamino , 

2- methoxyethylamino, 3-methoxypropylamino, 2-dimethylaminoethylamino, 

3- dimethylaminopropylanino, 2-(pyrrolidin-l-yl)ethylamino, 
3- ( pyrrolidin- 1 -yl ) propylamino , 2 -piperidinoethylamino , 
3<-plperidinopropylamino , 2-morpholinoethylamino , 
3-aorpholinopropylamino , 2 - ( piperazin- l-yl ) ethylanino , 
3-(piperazin-l-yl)propylamino, 2- (4-methylpiperazin- l-yl )e thy lamino, 
3-(4-methylpiperazin-l-yl)propylamino, acetanido, 2-chloroacetamido, 
2-aethylaminoacetanido , 2-ethylaminoacetanido , 

-2-dinethylaminoacetamido or 2-diethylaminoacetamido, or (R^) is a 
6, 7-methylenedioxy group; 

n is 0, 1 or 2 and each is independently fluoro, chloro, bromo, 
cyano, methyl or ethyl; 

X is a group of the formula CO, CHj, CH(OH), 0, S, SOj, CONH, SO-MH, 
MHCO, NHSO2 OCH^; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano, carbamoyl, methyl and methoxy, or Q is a 5- or 6-membered 
heteroaryl moiety selected from furyl, thienyl, oxazolyl, imidazolyl, 
thiazolyl and pjrridyl which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, methyl, ethyl, methoxy and 
ethoxy; 
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or a phamaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I 
wherein (R^)^ is 6, 7-dlmethoxy; 

n is 1 and R , which is located ortho to the group of formula -X-Q, is 
fluoroy chloro or methyl. 

X Is a group of the formula CO, CHj, CH(OH), o, S, SO-, CONH, SO-NH or 
OCHjj and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro. chloro, trifluoromethyl, cyano and 
carbamoyl, 

or Q is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 

4- pyridyl, 2-oxazolyl, 4-oxazolyl, S-oxazolyl, 2-imida2olyl, 
l-methylimida20l-2-yl, 4-imidazolyl, l-methylimidazol-4-yl, 

5- imidazolyl, l-methylimidazol-S-yl, 2-thia2olyl, 4-thiazolyl or 

5- thiazolyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I 

wherein (R^)^ is 6.7-dimethoxy, 6-nethoicy-7-(2,2,2-trifluoroethoxy), 

6- (2-dimethylaminoethoxy) -7-methoxy, 
6- (3-dimethylaminopropoxy) -7-methoxy, 

6- (2-morpholinoethoxy) -7-methoxy, 6- (3-morpholinopropoxy) -7-methoxy, 
"6- (2-dimethylaminoethoxy) , 6- (3-dimethylaminopropoxy) , 
6- (2-morpholinoethoxy), 6- (3-morpholinopropoxy) , 6-amino, 6-acetamido, 
6- (2-chloroacetamido) , 6-(2-metfaylaminoacetamido) , 
6- (2-methoxyethylamino , 6- (2-dimethylaminoethylamino) -7-methoxy , 
6- (3-dime thy laninopropylamino) -7-methoxy, 
6- (2-raorpholinoethylaraino) -7-methoxy or 
6- (3-morpholinopropylafflino) -7-methoxy ; 
n is 1 or 2 and R is fluoro, chloro or methyl; 
Z is a grotxp of formula OCH2; and 

Q is 2-furyl, 3-furyl, 2-thienyl, 2-pyridyl or l-methylimida2ol-2-yl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I 
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wherein (R^)^ is 6,7-dimethoxy; 

n is 1 and R , which is located ortho to the group of fomula -X-Q, is 
chloro or methyl; 

X is a group of the formula CO, CHj, CH(OH), S, SOjNH or OCB^f and 
Q is phenyl, 3-furyl, 2-pyridyl, 4-pyridyl or S-thiazolyl; 
or a phamaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aniline 

derivative of the formula I 

triierein (R^)^ is 6,7-dimethoxy; 

n is 1 and R is fluoro, chloro or methyl; 

X is a group of the formula OCHj; and 

Q is 2-furyl, 3-furyl, 2-thienyl, 2-pyridyl or l-methylimida2ol-2-yl; 
or a pharmaceuticaUy-acceptable acid-addition salt thereof. 

A specific preferred compound of the Invention is the 
following aniline derivative of the fomula Is- 

4-(4-ben2oyl-3-chloroanilino)-6,7-dimethoxyquinazoline, 
4- {3-chloro-4- ( l-hydroxy-l-( 4-pyridyl )methyl J anilino) -6,7- 
dimethoxyquinazoline , 

4-(4-ben2yl-3-chloroanilino)-6,7-dimethoxyquina2oline, 
4-(3-chloro-4-phenylthioanilino)-6,7-dimethoxyquinazoline, 
4- I3-chloro-4-(l-methylimidazol-2-ylthio) anilino J -6,7- 
dimethoxyquinazoline , 

6 , 7-difflethoxy-4- ( 4- (N-phenylsulphamoyl) anilino J quinazoline or 

6,7-dimethoxy-4-(3-methyl-4-(2-pyridylmethoxy)anilinolquinazoline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is 
the following aniline derivative of the formula I:- 
4- 1 3-chloro-4- ( 4-f luorobenzoyl ) anilino ) -6 , 7-dimethoxyquinazoline , 
4-(2-fluoro-4-(2-pyridylnethoxy)anilino}-6,7-dimethoxyquina2oline, 
4- (3-fluoro-4-(2-pyridylraethoxy)anilino]-6, 7-dimethoxyquinazoline, 
4- 1 3-chloro-4- (2-pyridylmethoxy) anilino] -6 , 7-dimethoxyquinazoline or 

4- [3-chloro-4-(l-methylimtxia2ol-2-ylmethoxy)anilinoJ -6, 7-dimethoxy- 
quinazoline; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is 
the following aniline derivative of the formula It- 
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6 , 7-diiiiethoxy-«- [3-methyl-4- ( l-inethyliinida2ol-2-ylmethoxy)anlllno] - 
quinazoline, 

6,7-dimethoxy-4-[3-methyl-4-(2-thia2olylinethoxy)anillnoJquinazoline, 

4-(3-fluoro-4-(2-pyridylmet:hoxy)anilino]-6,7-dlnethoxyquinazoline, 

4-I2-£luoro-4-(2-pyridylmethoxy)anllino]-6-(3-morpholinopropoxy)- 
quinazoline, 

6- (3-di«ethylamlnopropoxy) -7-methoxy-4- ( 3-methyl-4- (2-pyrldyl«ethoxy). 
anilino ] quinazoline , 

7- «ethoxy-4- I 3-methyl-4- { 2-pyridylniethoxy ) anilino J -6- (3-morpholino- 
propoxy)quinazoline or 

4- I2-£luoro-4- (2-pyridylnethoxy ) anilino J -6- ( 2-methoxyethylanino ) - 
quinazoline; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

An especially preferred conpound of the invention is the 
following aniline derivative of the formula Is- 

6, 7-dimethoxy-4- l3-inethyl-4- (2-pyridylmethoxy)anilinol quinazoline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

An aniline derivative of the formula I, or a 
pharaaceutically-acceptable salt thereof, may be prepared by any 
process known to be applicable to the preparation of 
chemically-related compounds. Suitable processes Include, for 
example, those illustrated in European Patent Applications Nos. 
0520722, 0566226, 0602851, 0635507 and 0635498. Such processes, when 
used to prepare an aniline derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof, are provided as a further 
feature of the invention and are illustrated by the following 
representative examples in which, unless otherwise stated, m, n, 
R , X and Q have any of the meanings defined hereinbefore for an 
aniline derivative of the formula 1. Necessary starting materials may 
be obtained by standard procedures of organic chemistry. The 
preparation of such starting materials is described within the 
accompanying non-limiting Examples. Alternatively necessary starting 
materials are obtainable by analogous procedures to those Illustrated 
which are within the ordinary skill of an organic chemist, 
(a) The reaction, optionally in the presence of a suitable base, 

of a quinazoline of the formula II (set out hereinafter). 
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wherein Z is a displaceable group, with an aniline of the formula III. 

A suitable displaceable group Z is, for example, a halogeno, 
alkoxy, aryloxy or sulphonyloxy group, for example a chloro, bromo, 
■ethoxy, phenoxy, methanesulphonyloxy or toluene-£- sulphonyloxy group. 

A suitable base is, for example, an organic amine base such 
as, for example, pyridine, 2,6-lutidine, collidine, 

4-diiMthylaminopyridine, triethylamine, morpholine, N-methylmorphollne 
or diazabicyclo[5.4.0]undec.7-ene, or, for example, an alkali or 
alkaline earth netal carbonate or hydroxide, for example sodium 
carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or 
potassium hydroxide. Alternatively a suitable base is, for example, 
an alkali metal or alkaline earth metal amide, for example sodium 
amide or sodium bis (trimethylsilyl) amide. 

The reaction Is preferably carried out in the presence of a 
suitable inert solvent or diluent, for example an alkanol or ester 
such as methanol, ethanol, isopropanol or ethyl acetate, a halogenated 
solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrahydrofuran or l,4.dioxan, an 
aromatic solvent such as toluene, or a dipolar aprotic solvent such as 
N,N-dimethylformamide, N,N-diinethylacetamide, N-methylpyrrolidin-2-one 
or dlmethylsulphoxide. The reaction is conveniently carried out at a 
temperature in the range, for example, 10 to 150»C, preferably in the 
range 20 to 80'C. 

The aniline derivative of the formula I may be obtained from 
this process in the form of the free base or alternatively it may be 
obtained in the form of a salt with the acid of the formula H-Z 
wherein Z has the meaning defined hereinbefore. When it is desired to 
obtain the free base from the salt, the salt may be treated with a 
suitable base as defined hereinbefore using a conventional procedure, 
(b) For the production of those compounds of the formula I 

wherein R or R is hydroxy, the cleavage of an aniline derivative of 
the formula I wherein or R^ is (r-4C)alkoxy. 

The cleavage reaction may conveniently be carried out by any 
of the many procedures known for such a transformation. The reaction 
■ay be carried out, for example, by treatment of the aniline 
derivative with an alkali metal {l-4C)alkylsulphide such as sodium 
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ethanethiolate or, for example, by treatment with an alkali metal 
diarylphosphide such as lithium diphenylphosphide . Alternatively the 
cleavage reaction may conveniently be carried out, for example, by 
treatment of the aniline derivative with a boron or aluminium 
trihalide such as boron tribromide- Such reactions are preferably 
carried out in the presence of a suitable inert solvent or diluent as 
defined hereinbefore and at a suitable temperature as conventionally 
used with each of the above-mentioned cleavage reagents • 

(c) For the production of those compounds of the formula I 
wherein is amino or hydroxyamino, the reduction of an aniline 
derivative of the formula I wherein is nitro. 

The reduction may conveniently be carried out by any of the 
many procedures known for such a transformation. The reduction may be 
carrried out, for example, by the hydrogenation of a solution of the 
nitro compound in an inert solvent or diluent as defined hereinbefore 
in the presence of a suitable metal catalyst such as palladium or 
platinum. A further suitable reducing agent is, for example, an 
activated metal such as activated iron (produced by washing iron 
powder with a dilute solution of an acid such as hydrochloric acid). 
Thus, for example, the reduction may be carried out by heating a 
mixture of the nitro compound and the activated metal in a suitable 
solvent or diluent such as a mixture of water and an alcohol, for 
example, methanol or ethanol, to a temperature in the range, for 
example, 50 to 150'C, conveniently at or near 70*C. 

(d) For the production of those compounds of the formula I 
wherein R^ is (2-4C)alkanoylamino, substituted (2--4C)alkanoylamino, 
( 3- 4C ) alkenoylamino , ( 3 -4C ) alkynoylamino , 

N-(l*4C)all(yl-(2-4C)alkanoylamino, substituted N-(l-4C)alkyl-(2-4C)- 
alkanoylamino, N-(l-4C)alkyl- (3-40) alkenoylamino or 
N.(l-4C)alkyl-(2-4C)alkynoylamino or is (2-4C)alkanoylamino, the 
acylation of an aniline derivative of the formula I wherein R^ or R^ 
is amino. 

A suitable acylating agent is, for example, any agent known 
in the art for the acylation of amino to acylamino, for example an 
acyl halide, for example a (2-4C)alkanoyl chloride or bromide, 
conveniently in the presence of a suitable base, as defined 



W09«/15118 



PCT/GB9S/02606 



- 33 - 



hereinbefore, an alkanoic acid anhydride or mixed anhydride, for 
example a (2-4C)alIcanoic acid anhydride such as acetic anhydride or 
the mixed anhydride formed by the reaction of an alkanoic acid and a 
(l-4C)alkoxycarbonyl hallde, for example a (l-«C)alkoxycarbonyl 
chloride, in the presence of a suitable base as defined hereinbefore. 
In general the acylation is carried out in a suitable inert solvent or 
diluent as defined hereinbefore and at a temperature, in the range, 
for example, -30 to 120*C, conveniently at or near ambient 
temperature. 

(e) For the production of those compounds of the formula I 

vherein R is (l-4C)alkoxy or substituted (l-4C)alkoxy or is 
(l-4C)alkylamino, di-[{l-4C)alkylJamino or substituted 
(l-4C)alkyla«lno, the alkylation, preferably in the presence of a 
suitable base as defined hereinbefore, of an aniline derivative of the 
formula I wherein R^ is hydroxy or amino as appropriate. 

A suitable alkylating agent is, for example, any agent known 
in the art for the alkylation of hydroxy to alkoxy or substituted 
alkoxy, or for the alkylation of amino to alkylamino or substituted 
alkylamino, for example an alkyl or substituted alkyl halide, for 
example a (l-4C)alkyl chloride, bromide or iodide or a substituted 
(1-4C) alkyl chloride, bromide or iodide, in the presence of a suitable 
base as defined hereinbefore, in a suitable inert solvent or diluent 
as defined hereinbefore and at a temperature in the range, for 
example, 10 to 140«C, conveniently at or near ambient temperature, 
(f) For the production of those compounds of the formula I 

vherein Z is a group of the formula ai(OH) or CH^, the reduction of a 
compound of the formula 1 wherein Z is a group of the formula CO. 

The reduction may be carried out by any of the many 
procedures known for such transformations. The reduction to form a 
compound of the formula I wherein Z is a group of the formula CH(OH) 
may be carried out, for example, by the reduction of a compound of the 
formula I wherein Z is a group of the formula CO with a hydride 
reducing agent, for example an alkali metal borohydrlde or 
cyanoborohydride such as sodium borohydrlde or sodium 
cyanoborohydride, or an alkali metal aluminium hydride such as lithium 
aluminium hydride. The reduction may be carried out in the presence 
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of a suitable inert solvent or diluent, for example a (1-4C) alcohol 
such as methanol or ^thanol when an alkali metal borohydride or 
cyanoborohydride is employed, or an inert ether such as diethyl ether 
or tetrahydrofuran vhen an alkali metal aluminium hydride is employed. 
The reduction to form a compound of the formula I wherein Z is a group 
of the formula CHj may be carried out, for example, by the reduction 
of a compound of the formula I wherein X is a group of the formula CO 
with a hydride reducing agent, for example an alkali metal aluminium 
hydride such as lithium aluminium hydride. Alternatively the 
reduction of a compound of the formula I wherein X is a group of the 
formula CO may be carried out in two steps, a first reduction step as 
described hereinbefore to provide a compound of the formula I wherein 
Z is a group of the formula CH(OH) and a second reduction step to 
provide a compound of the formula I wherein X is a group of the 
formula CHj. The second reduction step may be carried out by any of 
the many procedures known for such a transformation, for example the 
compound of the formula I wherein X is a group of the formula CH(OH) 
may be reacted with a tri-(l-4C)alkylsilyl halide such as 
trimethylsilyl chloride or an aryl-di-(1.4C)alkyl halide such as 
phenyldimethylsilyl chloride and the material so obtained may be 
reacted with an alkali metal halide such as sodium iodide. The 
reduction may be carried out in a suitable inert solvent or diluent 
such as acetonitrile. 

(g) For the production of those compounds of the formula I 

wherein X is a group of the formula SO or SO2, the oxidation of an 
aniline derivative of the formula I wherein X is a group of the 
formula S. 

A suitable oxidising agent is, for example, any agent known 
in the art for the oxidation of thio to sulphinyl and/or sulphonyl, 
for example, hydrogen peroxide, a peracid (such as 
3-chloroperoxybenzoic or peroxyacetic acid), an alkali metal 
peroxysulphate (such as potassium peroxymonosulphate) , chromium 
trioxide or gaseous oxygen in the presence of platinlum. The 
oxidation is generally carrried out under as mild conditions as 
possible and with the required stoichiometric amount of oxidising 
agent in order to reduce the risk of over oxidation and damage to 
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other functional grotips. In general the reaction is carried out in a 
suitable solvent or diluent such as aiethylene chloride, chloroform, 
acetone, tetrahydrofuran or tert -butvl «ethyl ether and at a 
temperature in the range, for example, -25 to 50-C, conveniently at or 
near ambient temperature, that is in the range 15 to 35-C. Vhen a 
compound carrying a sulphinyl group is required a milder oxidising 
agent may also be used, for example sodium or potassium metaperlodate, 
conveniently in a polar solvent such as acetic acid or ethanol. It 
will be appreciated that when a compound of the formula I containing a 
(l-4C)alkylsulphonyl group is required, it may be obtained by 
oxidation of the corresponding (l-4C)alkylsulphinyl compound as well 
as of the corresponding (l-4C)alkylthio compound. 

(h) ^For the production of those compounds of the formula I 
wherein R is (2-4C)alkanoyloxy, the acylation, optionally in the 
presence of a suitable base as defined hereinbefore, of an aniline 
derivative of the formula I wherein is hydroxy. 

A suitable acylating agent is, for example, any agent known 
in the art for the acylation of hydroxy to acyloxy, for example any of 
the acylating agents disclosed in paragraph (d) hereinbefore which may 
conveniently be used according to the reaction conditions disclosed 
therein. 

(i) For the production of those compounds of the formula I 
wherein R is hydroxy, the hydrolysis, optionally in the presence of a 
suitable base, of an aniline derivative of the formula I wherein R^ is 
( 2-4C ) alkanoyloxy . 

The hydrolysis reaction may conveniently be carried out by 
any of the many procedures known in the art for such a transformation. 
The reaction may be carried out, for example, by hydrolysis under 
acidic or basic conditions. A suitable base is, for example, an 
alkali metal, alkaline earth metal or anmonium carbonate or hydroxide, 
for example sodium carbonate, potassium carbonate, sodium hydroxide, 
potassium hydroxide or ammonium hydroxide. The reaction is preferably 
carried out in the presence of water and a suitable solvent or diluent 
such as methanol or ethanol. The reaction is conveniently carried out 
at a temperature in the range 10 to 150''C, preferably at or near 
ambient temperature. 
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(j) ^For the production of those compounds of the formula I 

wherein is a (2-4C)alkoxy group vfaich bears a hydroxy, amino, 
substituted hydroxy or substituted amino group, the reaction, 
preferably in the presence of a suitable base as defined hereinbefore, 
of a compound of the formula I wherein is a hydroxy- (2>4C)alkoxy 
group, or a reactive derivative thereof, with water, ammonia, an 
alcohol or an amine as appropriate. 

suitable reactive derivative of a compound of the formula 
I wherein R is a hydroxy- (2-4C)alkoxy group is, for example, a 
halogeno- or sulphonyloxy-(2-4C)alkoxy group such as a bromo- or 
methanesulphonyloxy-(2-4C)alkoxy group. 

The reaction is preferably carried out in the presence of a 
suitable inert solvent or diluent as defined hereinbefore and at a 
temperature in the range, for example, 10 to 150-C, conveniently at or 
near 50*C. 

(k) For the production of those compounds of the formula I 

wherein X is a group of the formula OCiR^)^, the alkylation, 
preferably in the presence of a suitable base as defined hereinbefore, 
of a phenol of the formula IV with an alkylating agent of the formula 
Z-C(R )2-Q wherein Z is a displaceable group as defined hereinbefore. 

The reaction is conveniently carried out in the presence of 
a suitable inert solvent or diluent as defined hereinbefore and at a 
temperature in the range, for example, 10 to 150"C, preferably in the 
range 20 to 80*C. 

(1) For the production of those compounds of the formula I 

wherein R is (l-4C)alkylamino or substituted (2-4C)alkylamino, the 
reductive amination of formaldehyde, a (2-4C)alkanoaldehyde or a 
substituted (2-4C)alkanoaldehyde. 

A suitable (2-4C)alkanoaldehyde is, for example, 
acetaldehyde or propionaldehyde. A suitable substituted 
(2-4C)alkanoaldehyde is, for example, 2-methoxyacetaldehyde, 
3-methox3rpropionaldehyde , 2-dlmethylaminoacetaldehyde , 
3-dimethylaminopropionaldehyde, 2-morpholinoacetaldehyde or 
3-morpholinopropionaldehyde . 

The reduction may be carried out by any of the many 
procedures known for such a transformation. For example a hydride 
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reducing agent nay be used, for example an alkali netal borohydride or 
^anoborohydride such as sodium borohydride or sodium 
cyanoborohydride, or an alkali metal aluminium hydride such as lithium 
aluminium hydride. The reduction may be carried out in the presence 
of a suitable inert solvent or diluent, for example a (l-4C)alcohol 
such as methanol or ethanol when an alkali metal borohydride or 
cyanoborohydride is employed, or an inert ether such as diethyl ether 
or tetrahydrofuran when an alkali metal aluminium hydride is employed. 

The reaction is conveniently carried out at a temperature in 
the range, for example, -10 to 100«C conveniently at or near ambient 
tenqperature. 

¥hen a pharmaceutically-acceptable salt of an aniline 
derivative of the formula I is required, for example an acid-addition 
salt of an aniline derivative of the formula 1, it may be obtained, 
for example, by reaction of said compound with, for example, a 
suitable acid using a conventional procedure. 

As stated hereinbefore the aniline derivatives defined in 
the present Invention possesses anti-proliferative activity vhich is 
believed to arise from the Class I receptor tyrosine kinase inhibitory 
activity of the compounds. These properties may be assessed, for 
example, using one or more of the procedures set out belov;- 
<*) An in vitro assay which determines the ability of a test 

compound to inhibit the enzyme EGF receptor tyrosine kinase. Receptor 
tsrrosine kinase was obtained in partially purified form from A-431 
cells (derived from human vulval carcinoma) by procedures related to 
those described by Carpenter et al^, J. Biol. Chem. . 1979, 254, 4884, 
Cohen et al^, J. Biol. Chem. . 1982, 257, 1523 and by Braun et al. . 
J. Biol. Chen.. 1984, 259, 2051. 

A-431 cells were grown to confluence using Dulbecco's 
modified Eagle's medium (DMEM) containing 5X fetal calf serum (FCS). 
The obtained cells were homogenised in a hjrpotonic borate/EDTA buffer 
at pH 10.1. The homogenate was centrifuged at 400 g for 10 minutes at 
0-4»C. The supernatant was centrifuged at 25,000 g for 30 minutes at 
0-4»C. The pelleted material was suspended in 30 nM Hopes buffer at 
pH 7.4 containing 5X glycerol, 4 mH benzamidine and 12 Triton X-100, 
stirred for 1 hour at 0-4 "C, and recentrifuged at 100,000 g for 1 hour 



wo 96/15118 



PCT/GB95m2606 



- 38 - 

at 0-4*C. The supernatant, containing solubillsed receptor tyrosine 
kinase, was stored in liquid nitrogen. 

For test purposes 40 |il of the enzyme solution so obtained 
vas added to a mixture of 400 ul of a mixture of 150 mN Hepes buffer 
at pH 7.4, 500 uH sodium orthovanadate, O.IX Triton X-100, 102 
glycerol, 200 yl water, 80 ul of 25 mH DTT and 80 pi of a mixture of 
12.5 mM manganese chloride, 125 mH magnesium chloride and distilled 
vater. There vas thus obtained the test enzyme solution. 

Each test compound vas dissolved in dimethylsulphoxide 
(OHSO) to give a 50 mH solution vhich was diluted with 40 mH Hepes 
buffer containing 0.1% Triton X-100, 10% glycerol and lOX DHSO to give 
a 500 tiH solution. Equal volumes of this solution and a solution of 
epidermal growth factor (EOF; 20 Mg/ml) were mixed. 

lY-^^PJATP (3000 Ci/mH, 250 mCI) vas diluted to a volume of 
2 ml by the addition of a solution of ATP (100 iiM) in distilled vater. 
An equal volume of a 4 mg/ml solution of the peptide 
Arg-Arg-Leu-Ile-Glu-Asp-Ala-Glu-iyr-Ala-Ala-Arg-Gly in a mixture of 
40 mH Hepes buffer at pH 7.4, O.IX Triton X-lOO and lOX glycerol vas 
added. 

The test compound/EGF mixture solution (5 pi) vas added to 
the test enzyme solution (10 pi) and the mixture vas Incubated at 
0-4-C for 30 minutes. The ATP/peptide mixture (10 pi) was added and 
the mixture vas incubated at 25»C for 10 minutes. The phosphorylation 
reaction vas terminated by the addition of 5X trichloroacetic acid (40 
pi) and bovine serum albumin (BSA; 1 mg/ml, 5 pi). The mixture vas 
alloved to stand at 4*C for 30 minutes and then centrifuged. An 
aliquot (40 pi) of the supernatant vas placed onto a strip of Vhatman 
p 81 phosphocellulose paper. The strip vas vashed in 75 mH phosphoric 
acid (4 X 10 ml) and blotted dry. Radioactivity present in the filter 
paper vas measured using a liquid scintillation counter (Sequence A). 
The reaction sequence vas repeated in the absence of the EGF (Sequence 
B) and again in the absence of the test compound (Sequence C) . 

Receptor tyrosine kinase inhibition vas calculated as 

f ollovs : - 
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100 - (A-B) 

X Inhibition - — x 100 

C - B 

The extent of inhibition was then detexnined at a range of 
concentrations of test compound to give an IC^q value. 

^ in vitro assay which determines the ability of a test 
compound to inhibit the EGF-stimulated growth of the human 
naso-pharjmgeal cancer cell line KB. 

KB cells were seeded into wells at a density of 
I X 10 - 1.5 X 10 cells per well and grown for 2 A hours in DMEM 
supplemented with 5Z FCS ( charcoal- stripped ) . Cell growth was 
determined after incubation for 3 days by the extent of metabolism of 
MTT tetrazolium dye to furnish a bluish colour. Cell growth was then 
determined in the presence of EGF (10 ng/ml) or in the presence of EGF 
(10 ng/ml) and a test compound at a range of concentrations. An IC^q 
value could then be calculated. 

(c) An in vivo assay in a group of male rats which determines 

the ability of a test compound (usually administered orally as a 
ball-milled suspension in 0.51 polysorbate) to inhibit the stimulation 
of liver hepatocyte growth caused by the administration of the growth 
factor TGFa (400 pg/kg subcutaneously, usually dosed twice, 3 and 7 
hours respectively after the administration of the test compound). 

In a control group of rats, the administration of TGFa 
causes on average a 5-fold stimulation of liver hepatocyte growth. 

Cell-growth in the control and test animals is determined as 

follows 

On the morning of the day after the dosing of the test 
compound (or 0.5X polysorbate in the control group), the animals are 
dosed with bromodeoxyuridine (BrdU; 100 mg/kg intraperitoneally ) . The 
animals are killed four hours later and the livers are excised. 
Slices are cut from each liver and the uptake of BrdU is determined by 
a conventional immunohistochemical technique similar to that described 
on pages 267 and 268 of an article by Goldsworthy et al. in Chemically 
Induced Cell Proliferation: Implications for Risk Assessment, 
¥iley-Liss Inc., 1991, pages 253-284. 
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Further tests were carried out using a range of doses of the 
test compounds to allow the calculation of an approximate ED^- value 
for the inhibition of liver hepatocyte proliferation as determined by 
inhibition of the uptake of BrdU. 

(d) An in-vlvo assay in a group of athymic nude mice (strain 

ONUiAlpk) which determines the ability of a test compound (usually 
administered orally as a ball-milled suspension in 0.5X polysorbate) 
to inhibit the growth of xenografts of the human vulval epidermoid 
carcinoma cell line A-431. 

A-431 cells were maintained in culture in DMEM supplemented 
with 51 FCS and 2mH glutamine. Freshly cultured cells were harvested 
by trypsinization and injected subcutaneous ly (10 million cells/0.1 
ml/mouse) into both flanks of a number of donor nude mice. When 
sufficient tumour material was available (after approximately 9 to 14 
days), fragments of tumour tissue were transplanted in the flanks of 
recipient nude mice (test day 0). Generally, on the seventh day after 
transplantation (test day 7) groups of 7 to 10 mice with similar-sized 
tumours were selected and dosing of the test compound was commenced. 
Once daily dosing of test compound was continued for a total of 13 
days (test days 7 to 19 inclusive). In some studies the dosing of the 
test compound was continued beyond test day 19, for example to test 
day 26. In each case, on the following test day the animals were 
.killed and the final tumour volume was calculated from measurements of 
the length and width of the tumours. Results were calculated as a 
percentage inhibition of tumour volume relative to untreated controls. 

Although the pharmacological properties of the compounds of 
the formula I vary with structural change as expected, in general 
activity possessed by compounds of the formula I may be demonstrated 
at the following concentrations or doses in one or more of the above 
tests (a), (b), (c) and (d):- 

Test (a) I- ICjQ in the range, for example, 0.001-1 yH; 
Test (b):- ICjQ in the range, for example, "oTl- 10 vH; 
Test (c):- EDjQ in the range, for example, 1-100 mg/kg; 
Test (d)i- 20 to 70X inhibition of tumour volume from a 

daily dose in the range, for example, 50 to 400 
mg/kg. 
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Thus, by way of example, the compound 4-(4-benzoyl-3-chloro- 
anllino).6,7-diBethoxyqulnazoline hydrochloride salt has an ICjq of 
0.03 idf in Test (a), an IC3Q of 0.38 pH in Test (b) and an EDcq of <5 
■g/kg in Test (c); 

4-(4-benzyl-3-chloroanilino)-6,7-di«ethoxyquina2oline hydroiodide salt 
has an ICg^ of 0.1 »jf in Test (a), an ICj^ of 1.2 vH in Test (b) and 
an EDjQ of <12.5 mg/kg in Test (c); 

4-(3-chloro-4-phenylthioanilino)-6,7-diiiethoxyqiiina2oline has an IC^^j 
of 0.08 iM in Test (a), an ICjq of 1.3 tiM in Test (b) and an EDcq of 
12.5 ng/kg in Test (c); 

4-[3-chloro-4-(l-methyliraidazol-2-ylthio)anilinoJ-6,7-dimethoxy- 
quinazoline dihydrochloride salt has an IC5Q of 0.007 uM in Test (a), 
an ICjQ of 0.2 uH in Test (b) and an EDg^ of <12.5 mg/kg in Test (c)j 
6 , 7-dinethoxy-4- 1 3-methyl-4- ( 2-pyridylnethoxy ) anilino J quinazoline 
dihydrochloride salt has an IC^q of 0.04 in Test (a), an IC5Q of 
0.93 uH in Test (b) and an ED^q of 5 mg/kg in Test (c); 

6- (3-dimethylaainopropoxy) -7-methoxy-4- [ 3.methyl-4- (2-pyridylmethoxy) - 
anilino] quinazoline has an ICj^ of 0.066 yM in Test (a) and an IC50 of 
0.43 UH in Test (b)s 

and 

7- methoxy-4- [3-methyl-4- (2-pyridyl-methoxy)anilinoI -6- (3-morpholino- 
propoxy) quinazoline has an ICjq of 0.45 |iM in Test (a) and an IC-- of 
.2.09 iiM in Test (b). 

According to a further aspect of the invention there is 
provided a pharmaceutical composition which comprises an aniline 
derivative of the formula I, or a pharmaceutically-acceptable salt 
thereof, as defined hereinbefore in association with a 
phanuceutically-acceptable diluent or carrier. 

The composition may be in a form suitable for oral 
administration, for example as a tablet or capsule, for parenteral 
injection (including intraveous, subcutaneous, intramuscular, 
intravascular or infusion) as a sterile solution, suspension or 
emulsion, for topical administration as an ointment or cream or for 
rectal administration as a suppository. 

In general the above compositions may be prepared in a 
conventional maimer using conventional excipients. 

The aniline derivative will normally be administered to a 
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warm-blooded aninal at a unit dose within the range 5-10000 ng per 
square meter body area of the animal, i.e. approximately 0.1-200 
mg/kg, and this normally provides a therapeutically-ef fective dose. A 
unit dose form such as a tablet or capsule will usually contain, for 
example 1-250 mg of active ingredient. Preferably a daily dose in the 
range of 1-100 mg/kg is employed. However the daily dose will 
necessarily be varied depending upon the host treated, the particular 
route of administration, and the severity of the illness being 
treated. Accordingly the optimum dosage may be determined by the 
practitioner who is treating any particular patient. 

According to a further aspect of the present Invention there 
is provided an aniline derivative of the formula I as defined 
hereinbefore for use in a method of treatment of the human or animal 
body by therapy. 

We have now found that the compounds of the present 
invention possess anti-proliferative properties such as anti-cancer 
properties which are believed to arise from their Class I receptor 
tyrosine kinase inhibitory activity. Accordingly the compounds of the 
present invention are expected to be useful in the treatment of 
diseases or medical conditions mediated alone or in part by Class I 
receptor tyrosine kinases, i.e. the compounds may be used to produce a 
Class I receptor tyrosine kinase inhibitory effect in a warm-blooded 
animal in need of such treatment. Thus the compounds of the present 
invention provide a method for treating the proliferation of malignant 
cells characterised by inhibition of Class I receptor tjrroslne 
kinases, i.e. the compounds may be used to produce an 
anti-proliferative effect mediated alone or in part by the Inhibition 
of Class I receptor trsrrosine kinase. Accordingly the compounds of the 
present invention are expected to be useful in the treatment of 
psoriasis and/or cancer by providing an anti-proliferative effect, 
particularly in the treatment of Class I receptor tyrosine kinase 
sensitive cancers such as cancers of the breast, lung, colon, rectum, 
stomach, prostate, bladder, pancreas and ovary. 

Thus according to this aspect of the invention there is 
provided the use of an aniline derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore in 
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the Manufacture of a nedicanent for use in the production of an 
antl-proliferative effect in a warm-blooded animal such as man. 

According to a further feature of this aspect of the 
invention there is provided a awthod for producing an 
anti-proliferative effect in a vam-blooded animal, such as man, in 
need of such treatment which comprises administering to said animal an 
effective amount of an aniline derivative as defined iaoMdiately 
above. 

As stated above the size of the dose required for the 
therapeutic or prophylactic treatment of a particular proliferative 
disease will necessarily be varied depending on the host treated, the 
route of administration and the severity of the illness being treated. 
A unit dose in the range, for example, 1-200 mg/kg, preferably 1-100 
■g/kg is envisaged. 

The anti-proliferative treatment defined hereinbefore may be 
applied as a sole therapy or may involve, in addition to the aniline 
derivative of the invention, conventional radiotherapy or one or more 
other ant i> tumour substances, for example those selected from, for 
example, mitotic inhibitors, for example vinblastine; alkylating 
agents, for example cis-platin, carboplatin and cyclophosphamide; 
antimetabolites, for example 5-fluorouracil, cytosine arabinoside and 
hydroxyurea, or, for example, one of the preferred antimetabolites 
disclosed in European Patent Application No. 239362 such as 
N-{5-(M-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)- 
N-methylafflino]-2-thenoyl}-L-glutamic acid; intercalating antibiotics, 
for example adriamycin and bleomycin; enzymes, for example 
asparaginase; topoisomerase inhibitors, for example etoposide; 
biological response modifiers, for example interferon; and 
anti-hormones, for example antioestrogens such as 'NOLVADEX' 
(tamoxifen) or, for example antiandrogens such as 'CASODEZ' 
( 4 ' -cyano-3- ( 4-f luorophenylsulphonyl ) -2-hydroxy-2-methyl-3 ' - 
(l^i^i£lttoromethyl)propionanilide. Such conjoint treatment may be 
achieved by way of the simultaneous, sequential or separate dosing of 
the individual components of the treatment. According to this aspect 
of the invention there is provided a pharmaceutical product comprising 
an aniline derivative of the formula I as defined hereinbefore and an 
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additional anti-tumour substance as defined hereinbefore for the 
conjoint treatnent of cancer. 

As stated above the aniline derivative defined in the 
present invention is an effective anti-cancer agent, which property is 
believed to arise from its Class I receptor tyrosine kinase inhibitory 
properties. Such an aniline derivative of the invention is expected 
to possess a wide range of anti-cancer properties as Class I receptor 
tyrosine kinases have been implicated in many common human cancers 
such as leukaemia and breast, lung, colon, rectal, stomach, prostate, 
bladder, pancreas and ovarian cancer. Thus it is expected that an 
aniline derivative of the invention will possess anti-cancer activity 
against these cancers. It is in addition expected that an aniline 
derivative of the present invention will possess activity against a 
range of leukaemias, lymphoid malignancies and solid tumours such as 
carcinomas and sarcomas in tissues such as the liver, kidney, prostate 
and pancreas. 

It is further expected that an aniline derivative of the 
invention will possess activity against other diseases involving 
excessive cellular proliferation such as psoriasis and BPH. 

It is also to be expected that an aniline derivative of the 
invention will be useful in the treatment of additional disorders of 
cellular growth in which aberrant cell signalling by way of receptor 
tyrosine kinase enzymes, including as yet unidentified receptor 
^oslne kinase enzymes, are involved. Such disorders include, for 
example, inflammation, angiogenesis, vascular restenosis. 
Immunological disorders, pancreatitis, kidney disease and blastocyte 
maturation and implantation. 

The invention will now be illustrated in the following 
non-limiting Examples in which, unless otherwise stated: - 

(1) evaporations were carried out by rotary evaporation 
in vacuo and work-up procedures were carried out after removal of 
residual solids such as drying agents by filtration, unless otherwise 
stated magnesium sulphate was used as a drying agent for organic 
solutions ; 

(li) operations were carried out at ambient temperature, 
that is in the range 18-25 "C and under an atmosphere of an inert gas 



wo 96/15118 



PCT/GB95/02606 



- 45 - 



such as argon; 

(iii) column chromatography (by the flash procedure) and 
medium pressure liquid chromatography (MPLC) vere performed on Merck 
Kleselgel silica (Art. 9385) or Merck Lichroprep HP-IS (Art. 9303) 
reversed-phase silica obtained from E. Merck, Darmstadt, Germany; 

(iv) yields are given for Illustration only and are not 
necessarily the maximum attainable; 

(V) melting points were determined using a Mettler SP62 
automatic melting point apparatus, an oil-bath apparatus or a Koffler 
hot plate apparatus. 

(vi) the structures of the end-products of the formula I 
were confirmed by nuclear (generally proton) magnetic resonance (NMR) 
and mass spectral techniques; proton magnetic resonance chemical shift 
values were measured on the delta scale and peak multiplicities are 
shown as follows: s, singlet, d, doublet; t, triplet; m, multlplet, 
unless otherwise stated end-products of the formula I were dissolved 
In CD3SOCD3 for the determination of MMR values; 

(vii) intermediates were not generally fully characterised 
and purity was assessed by thin layer chromatography (TLC), infra-red 
(IR) or NMR analysis; 

(viii) the following abbreviations have been used:- 
DMF N,N-dimethylformamide; 

THF tetrahydrofuran; 
NMP N-methylpyrrolidin-2-one; 
DMA N,N-dimethylacetamide; 
DMSO dimethylsulphoxide. 
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Example 1 

A mixture of 4-chloro-6,7-dimethoxyquinazoline hydrochloride 
(European Patent Application No. 0566226; 1.1 g), 
4-amino-2-chloroben2ophenone (1.05 g) and isopropanol (50 ml) vas 
stirred and heated to reflux for 2 hours • The mixture vas cooled to 
ambient temperature and the solid precipitate was isolated by 
filtration, washed with acetone and with diethyl ether and dried. The 
solid so obtained was recrystallised from a mixture of hexane, 
methylene chloride and methanol. There was thus obtained 

4-(4-ben2oyl-3-chloroanilino)-6,7-dimethoxyquina2oline hydrochloride 
salt (0.865 g, 45X), m.p. 256-258*C5 

NMR Spectrum: 4.0 (s, 3H), 4.05 (s, 3H), 7.4 (s, IH), 7.6 (m, 3H), 7.8 
(m, 3H), 8.0 (m, IH), 8.2 (d, IH), 8.4 (s, IH), 9.0 (s, IH), 11.4 
(broad s, IH); 

Elemental Analysis: Found C, 60.1; H, 4.2; N, 9.1; 
^23"l8*^^3°3 ^"^^ requires C, 60.5; H, 4.2; N, 9.2X. 

The 4-amino-2-chlorobenzophenone used as a starting material 
was obtained as follows:- 

A mixture of 2-chloro-4-nitrobenzoic acid (20 g), thionyl 
chloride (40 ml) and DMF (5 drops) was stirred and heated to reflux 
for 1 hour. The mixture was evaporated to give 
2-chloro-4-nitroben2oyl chloride which was used without further 
purification. 

Aluminium chloride (14 g) was added portionwise to a stirred 
mixture of the 2-chloro-4-nitroben2oyl chloride so obtained and 
ben2ene (50 ml) which had been cooled to 5*C. The mixture was stirred 
at ambient temperature for 16 hours and then heated to reflux for 1 
hour. The mixture was cooled to ambient temperature and added to a 
vigorously stirred mixture of ice and water. The stirring was 
continued and concentrated aqueous hydrochloric acid (30 ml) was 
added. The precipitate was isolated by filtration and dissolved in 
methylene chloride (250 ml). The organic solution was washed with 
aqueous sodium hydroxide solution (lOX, 2 x 200 ml) and with brine, 
dried and evaporated. There was thus obtained 
2-chloro-4-nitrobenzophenone as a solid (20 g, 77Z). 

A mixture of a portion (10 g) of the material so obtained. 
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stannous chloride dihydrate (20 g) and concentrated aqueous 
hydrochloric acid (100 nl) was stirred and heated to reflux for 5 
hours. Ihe Mixture was cooled to ambient temperature, poured onto a 
mixture of Ice and vater and baslfled by the addition of concentrated 
aqueous sodium hydroxide solution (30X). The mixture vas extracted 
with diethyl ether and the organic phase was washed with brine, dried 
and evaporated. The residue was purified by column chromatography 
using increasingly polar mixtures of hexane and ethyl acetate as 
eluent. The resultant product was recrystalllsed from a mixture of 
hexane and methylene chloride. There was thus obtained 
4-amino-2-chlorobenzophenone (2 g)j 

Mffi Spectrum: 6.0 (s, 2H), 6.6 (m, IH), 6.7 (d, IH), 7.1 (d, IH), 7.5 
(m, 2H), 7.7 (m, 3H). 



Bxample 2 

Using an analogous procedure to that described in Example 1, 
4-amino-2-chlorophenyl 2-pyrldyl ketone was reacted with 
4-chloro-6,7-dimethoxyquina2oline hydrochloride to give 4-(3-chloro-4- 
(2-pyridylcarbonyl)anilinoJ -6, 7-dimethoxyquina2oline dihydrochloride 
salt in 45X yield, m.p. 255-258»C; 

NMR Spectrum: 4.0 (s. 3H), 4.05 (s, 3H), 7.4 (s, IH), 7.7 (m, 2H), 8.1 

(m, 3H), 8.5 (s, IH) , 8.7 (d, IH), 9.0 (s, IH) , 11.8 (s, lH)j 

Elemental Analysis: Found C, 53.1; H, 4.3; N, 11.0; 

^22**17*^^4°3 ^^^^ requires C, 53.5; H, 3.9; N, 11.31. 

The 4-amino-2-chlorophenyl 2-pyridyl ketone used as a 

starting material was obtained as follows :- 

n-Butyl lithium (1.6M in hexane, 12.5 ml) was added dropwise 
to a stirred solution of 3-chloro-4-iodonitrobenzene (5.6 g) in THP 

(150 ml) which had been cooled to -100»C. The mixture was stirred at 
-lOO'C for 20 minutes. A solution of pyridine-2-carboxaldehyde (2.0 
g) in THP (20 ml) was added. The mixture was allowed to wazm to 
ambient temperatiirelind was stirred for 16 hours. The mixture was 
partitioned between diethyl ether and a saturated aqueous aimnonium 
chloride solution. The organic phase was washed with brine, dried and 
evaporated. The residue was purified by column chromatography using 
increasingly polar mixtures of methylene chloride and ethyl acetate as 
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eluent. There vas thus obtained l-(2-chloro-4-nitrophenyl)-l-(2- 
I>yri<fyl)methanol (2.3 g). 

A mixture of the material so obtained, pyridlnlum 
chlorochromate (2.0 g) and methylene chloride (30 ml) vas stirred at 
ambient temperature for 3 hours. The mixture was filtered and the 
filtrate vas evaporated. The residue vas purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and ethyl acetate as eluent. There vas thus obtained 
2-chloro-4-nitrophenyl 2-pyridyl ketone (1.4 g). 

A mixture of a portion (0.5 g) of the material so obtained, 
iron povder (0.5 g) and ethanol (30 ml) vas stirred and cooled in a 
salted ice-bath to 0«C. Hydrogen chloride gas vas led into the 
mixture for 5 minutes. The mixture vas stirred for 30 minutes and the 
reaction mixture vas allowed to varm to 10*C. The mixture vas 
basified by the addition of concentrated aqueous sodium hydroxide 
solution (30X) and extracted vith ethyl acetate. The organic phase 
vas vashed vith vater, dried and evaporated. The residue vas purified 
by column chromatography using increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There was thus 
obtained 4-amino-2-chlorophenyl 2-pyridyl ketone (0.25 g); 
NMR Spectrum: 6.1 (broad s, 2H), 6.5 (m, IH), 6.6 (d, IH), 7.3 (d. 
IH), 7.6 (m, IH), 7.8 (m, IH), 8.0 (m, IH), 8.6 (m, IH). 

Example 3 

Using an analogous procedure to that described in Example 1, 
4-amino-2-chlorophenyl 5-thiazolyl ketone vas reacted vith 
4-chloro-6,7-dimethoxyquinazoline hydrochloride to give 4-[3-chloro-4- 
(S-thiazolylcarbonyl)anilino]-6, 7-dinethoxyquinazoline hydrochloride 
salt in 31X yield, m.p. 254-257»C; 

NMR Spectrum: 4.02 (s, 3H) , 4.09 (s, 3H), 7.32 (s, IH), 7.91 (d, 2H), 
8.14 (d, IH), 8.2 (d, IH), 8.28 (s, IH) , 8.37 (d, IH), 8.93 (s, IH), 
11.3 (s, IH); 

The 4-amino-2-chlorophenyl S-thiazolyl ketone used as a 
starting material vas obtained as follovs:- 

Triethylamine (20.9 ml) was added to a stirred mixture of 
2-chloro-4-nitrobenzoyl chloride (30 g), N,0-difflethylhydroxylaffline 
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hydrochloride (14.62 g) and chloroform (300 ml) and the mixture vas 
heated to reflux for 3 hours. The mixture vas cooled to ambient 
temperature, vashed vith vater, dried and evaporated. The residue vas 
purified by column chromatography using methylene chloride as eluent. 
There vas thus obtained 2-chloro-N-methoxy-N-methyl-4-nitrobenzamide. 

n-Butyl lithium (1.6M in hexane, 3.67 ml) vas added to a 
stirred mixture of 2-trimethylsilylthia2ole (0.936 ml) and THF (50 ml) 
vhich bad been cooled to -SO'C and the mixture vas stirred at that 
temperature for 1 hour. A solution of 2-chloro-N-methoxy-N-methyl-4- 
nitrobenzamide (1.43 g) in THF (10 ml) vas added. The mixture vas 
stirred at -30»C for 30 minutes and stored at ambient temperature for 
16 hours. The mixture vas partitioned betveen ethyl acetate and 
vater. The organic phase vas vashed vith vater, dried and evaporated. 
The residue vas purified by column chromatography using a 1:1 mixture 
of hexane and methylene chloride as eluent. There vere thus 
obtained: - 

2-chloro-4-nitrophenyl 2-trimethylsilylthiazol-5-yl ketone (0.25 g) 
and 2-chloro-4-nitrophenyl 5-thiazolyl ketone (0.25 g). 

The materials so obtained vere recombined. Iron povder (0.6 
g), concentrated hydrochloric acid (1 ml), vater (4 ml) and ethanol 
(40 ml) vere added and the mixture vas stirred and heated to reflux 
for 4 hours. The mixture vas cooled to ambient temperature, baslfied 
by the addition of 2M aqueous sodium hydroxide solution and extracted 
vith methylene chloride. The organic phase vas dried and evaporated. 
The residue vas purified by column chromatography using increasingly 
polar mixtures of methylene chloride and methanol as eluent. There 
vas thus obtained 4-amino>2-chlorophenyl 5-thiazolyl ketone (0.15 g); 
NHR Spectrum: (CDCI3) 6.59 (m, IH), 6.7 (d, IH), 6.75 (d, IH), 7.7 (d, 
IH), 8.02 (d, IH). 

Example 4 

A mixture of 4-(4-benzoyl-3-chloroanillno)-6,'7Hiimethoxy- 
quinazollne hydrochloride (0.2 g), sodium borohydride (0.1 g) and 
ethanol (30 ml) vas stirred at ambient temperature for 18 hours. The 
mixture vas evaporated and the residue vas acidified by the addition 
of glacial acetic acid. The mixture vas partitioned betveen ethyl 
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acetate and water. The organic phase vas washed with water and with 
brine, dried and evaporated. The residue was triturated under a 
mixture of hexane and ethyl acetate. There was thus obtained 
A- I3-chloro-4- (a-hydroxybenzyl)anilinol -6, T-dinethoxyquinazoline 
acetate salt (0.07 g, 352), m.p. 159-162»C; 

NMR Spectrum; 3.94 (s, 3H), 3.97 (s, 3H) , 6.0 (broad s. 2H) , 7.15-7.4 
(m, 6H). 7.65 (d, IH), 7.75-7.9 (m, 2H), 7.98 (d, IH), 8.53 (s, IH), 
9.62 (broad s, IH); 

Elemental Analysis: Found C, 62.1; H, 5,0; N, 8.8; 
CjjHjqCIN^O^ IMeCOjH requires C, 62.3; H, 5-0; N, 8-7X. 

Example 5 

Oslng an analogous procedure to that described in Example 1, 
l-(4-amino-2-chlorophenyl)-l-(4-pyridyl)methanol was reacted with 
4-chloro-6,7-dimethoxyquina2oline hydrochloride to give 4- {3-chloro-4- 

[ 1-hydroxy- 1 -( 4-pyridyl ) methyl J aniline) -6 , 7-dimethoxyquina2oline 
dihydrochlcride salt in 122 yield; 

NMR Spectrum: 4.0 (s, 3H) , 4.05 (s. 3H) , 6.25 (s, IH), 7.4 (s, IH). 
7.66 (d, IH), 7.9 (m, IH) , 8.0 (m. 3H), 8.55 (s, IH) , 8.85 (m, 3H), 
11.8 (s, IH); 

Elemental Analysis: Found C, 51.2; H, 4.3; N, 10.8; 
^22"l9*^^4°3 2HC1 IH2O requires C, 51.4; H, 4.5; N, 10.92. 

The l-(*-amino-2-chlorophenyl)-l-(4-pyridyl)methanol used as 
a starting material was obtained as follows 

The procedures described in the portion of Example 2 which 
is concerned with the preparation of starting materials were repeated 
except that pyridine-4-carboxaldehyde was used in place of 
p]rridine-2-carboxaldehyde. However over-reduction at the last stage 
meant that the expected product, 4-amino-2-chlorophenyl 4-pyridyl 
ketone, was reduced to give l-(4-amino-2-chlorophenyl)-l-(4-pyridyl)- 
methanol in 82 yield; 

NMR Spectrum: (CD3SOCD3 + CDgCOjD) 5.9 (s, IH) , 6.5 (m, IH), 6.6 (d, 
IH), 7.1 (d, IH), 7.4 (d, 2H), 8.5 (s, 2H) . 
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txaaple 6 

Triraethylsilyl chloride (0.25 g) and sodium iodide (1.3 g) 
were added in turn to a stirred mixture of 

4- [3-chloro-4-(a-hydroxybenz7l)anllino] -6, 7-dinethoxyquinazoline 
acetate salt (0.5 g) and acetonitrile (20 ml) and the resultant 
Mixture was stirred at ambient temperature for 2 hours. The mixture 
was partitioned between ethyl acetate and water. The organic phase 
was washed with a saturated aqueous sodium thiosulphate solution and 
with water, dried and evaporated. The solid residue was 
recrystallised from a mixture of hexane, methylene chloride and 
methanol. There was thus obtained 4-(4-benzyl-3-chloroanilino)-6,7- 
dimethoxyquinazoline hydroiodide salt (0.113 g, 12Z), m.p. 200-204*C; 
MMR Spectrum: 4.0 (s, 6H), 4.1 (s, 2H), 7.3 (m. 6H). 7.5 (d, IH) , 7.6 
(m, IH), 7.9 (d, IH), 8.0 (s, IH). 8.9 (s, IH), 10.9 (s, IH). 

Example 7 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture was heated to reflux for 16 hours, 
4-amlno-2-chlorophenyl phenyl ether was reacted with 4-chloro-6,7- 
dimethoxyquinazollne hydrochloride to give 

4- (3-chloro-4-phenoxyanllino)-6, 7-dimethoxyqulna2oline hydrochloride 
salt in 56% yield, m.p. 260-265"C; 

MHR Spectrum: 4.0 (s, 3H), 4.04 (s, 3H), 7.03 (d, 2H), 7.2 (m, 2H) , 
7.42 (m, 3H), 7.75 (m, IH) , 8.08 (d, IH), 8.43 (s, IH) , 8.9 (s, IH), 
11.58 (s, IH); 

EleiMntal Analysis: Found C, 59.9; H, 4.3; N, 9.2; 
C22H18CIN3O3 IHCl requires C, 59.5; H, 4.3; N, 9.5Z. 

The 4-amino-2-chlorophenyl phenyl ether used as a starting 
material was obtained as follows:- 

Sodium hjrdride (60Z dispersion in mineral oil, 0.82 g) was 
added portionwise to a stirred solution of phenol (1.61 g) in NMP (40 
ml) and the mixture was stirred at ambient temperature for 15 minutes. 
3-Chloro-4-fluoronitrobenzene (3 g) was added and the mixture was 
heated to 140"C for 50 hours. The mixture was cooled to ambient 
temperature and partitioned between water and ethyl acetate. The 
organic phase was washed with water and with brine, dried and 



wo 96/15118 



PCT/GB95A>2£06 



- 52 - 

evaporated. There was thus obtained 2-chloro-4-nitropheiiyl phenyl 
ether (3.5 g). 

The material so obtained was reduced using iron powder and 
hydrochloric acid using an analogous procedure to that described in 
the last paragraph of the portion of Example 3 which is concerned with 
the preparation of starting materials. There was thus obtained 
4-amino-2-chlorophenyl phenyl ether in 88Z yield; 

HMR Spectrum: 5.3 (broad s, 2H), 6.55 (m, IH), 6.9 (m, 5H), 7.3 (m, 
2H). 

Example 8 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture was heated to reflux for 16 hours, 
4-amino-2-chlorophenyl phenyl sulphide was reacted with 4-chloro-6,7- 
dimethoxyquinazoline hydrochloride to give 
4- ( 3-chloro-4-phenylthioanilino) -6 , 7-diinethoxyqulna2oline 
hydrochloride salt in 71Z yield, m.p. 245-247"C; 

NMR Spectrum: 3.9 (s, 3H), 3.93 (s, 3H), 7.09 (d, IH) , 7.15-7.45 (m, 
6H). 7.54 (m, IH), 7.98 (d, IH), 8.28 (s, IH), 8.78 (s, IH), 11.43 (s, 
IH); 

Elemental Analysis: Found C, 56.9; H, 4.0; N, 8.9; 

C22H13CIH3O2S IHCl O.25H2O requires C, 56.9; H, 4.2; N, 9. IX. 

The 4-amino-2-chlorophenyl phenyl sulphide used as a 
'starting material was obtained as follows :- 

Sodium hydride (60X dispersion in mineral oil, 0.82 g) was 
added portionwise to a stirred solution of thiophenol (1.75 ml) in NMP 

(40 ml) and the mixture was stirred at ambient temperature for 15 
minutes. 3-Chloro-4-fluoronitrobenzene (3 g) was added and the 
mixture was stirred at ambient temperature for 30 hours. Vater (150 
ml) was added and the precipitate was isolated, washed with water and 
dried. There was thus obtained 2-chloro-4-nitrophenyl phenyl sulphide 
(*-5 g). 

Hydrogen chloride gas was led during 45 minutes into a 
stirred mixture of a portion (2 g) of the sulphide so obtained, iron 
powder (1.5 g) and ethanol (150 ml). The mixture was stirred at 
ambient temperature for 2 hours. The mixture was evaporated and the 
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residue vas partitioned betveen methylene chloride and dilute aqueous 
sodium carbonate solution. The organic phase vas dried and 
evaporated. There vas thus obtained 4-amino-2-chlorophenyl phenyl 
sulphide (1.58 g, 89X); 

NHR Spectrum: 5.8 (broad s, 2H), 6-57 (m, IH) , 6.8 (d, IH) , 6.99 (d, 
2H), 7.14 (t, IH), 7.27 (m, 3H). 

Example 9 

A solution of potassium peroxymonosulphate (1.1 g) in vater 
(20 ml) vas added to a stirred mixture of 
4- ( 3-chloro«-4-phenylthioanilino ) -6 , 7-dimethoxyquinazoline 
hydrochloride salt (0.46 g), concentrated aqueous sulphuric acid (20X, 
10 ml) and ethanol (50 ml). The mixture vas stirred at ambient 
temperature for 16 hours. The mixture vas neutralised by the addition 
of potassium carbonate. The bulk of the ethanol vas evaporated and 
the residue vas partitioned betveen vater and ethyl acetate. The 
organic phase vas vashed vith vater, dried and evaporated. The solid 
product vas recrystallised from methanol. There vas thus obtained 
4- (3-chloro-4-phenylsulphonylanilino) -6 , 7*dimethoxyquina2oline (0 . 275 
g, 60%), m.p. 234-236*C; 

HMR Spectrum: 3.94 (s, 3H), 3.98 (s, 3H), 7.24 (s, IH), 7.55 (m, 3H), 
7.75 (m, 2H), 7.83 (s, IH), 7.91 (d, IH), 8.1 (m, IH), 8.22 (d, IH), . 
8.58 (8, IH), 9.73 (s, IH); 

•Elemental Analysis; Found C, 56.8; H, 4.3; N, 8.8; 
CjjHj^gClNjO^S O.5H2O requires C, 56.8; H, 4.1; N, 9. OX. 

Example 10 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture vas heated to reflux for 16 hours, 
4-amino-2-chlorophenyl l*methylimidazol->2-yl sulphide vas reacted vith 
4*chloro-6,7-dimethoxyquinazoline hydrochloride to give 4-[3-chloro-4- 
(l-methylimidazol-2-ylthio)anilino) -6, 7-dimethoxyquinazoline 
dihydrochloride salt in 71X yield, m.p. 244->246''C; 

KMR Spectrum: 3.85 (s, 3H), 4.0 (s, 3H), 4.07 (s, 3H) , 7.21 (d, IH) , 
7.45 (s, IH), 7.7 (s, IH), 7.9 (m, 2H), 8.2 (d, IH), 8.6 (s, IH), 8.9 
(s, IH), 11.9 (broad s, IH); 
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Elenental Analysis: Found C, 46.5; H, 4.2; N, 13.5; 
CjoHjgClNgOjS 2HC1 IH2O requires C, 46.3; H, 4.3; N, 13.5Z. 

The 4-anino-2-chlorophenyl l-nethylii.ldazol-2-yl sulphide 
used as a starting material was obtained as follows :- 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitrobenzene was 
reacted with l-»ethyl-2-imida2olethiol to give 2-chloro-4.nitrophenyl 
l-methylimidazol-2-yl sulphide in 87X yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the Ust paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials. There was thus obtained 4-amino-2-chlorophenyl 
l-methylimida2ol-2-yl sulphide in 88Z yield. 

Example 11 

Using an analogous procedure to that described in Example 1, 
4-amino-2.chlorobenzanilide was reacted with 4-chloro-6,7- 
dlmethoxyquinaxoline hydrochloride to give 4-(3-chloro-4-(N. 

phenylcarbamoyl)anilino]-6,7-dimethoxyqulna2oline hydrochloride salt 
in 71X yield, m.p. >260*C; 

NHR Spectrum. 4.01 (s, 3H), 4.05 (s, 3H), 7.1 (m, IH), 7.35 (m, 3H), . 
7.72 («, 3H), 7.85 (n, IH), 8.05 (s, IH) , 8.39 (s, IH). 8.9 (s, IH), 
•10.5 (s, IH), 11.5 (s, IH). 

The 4-anino-2-chlorobenzanilide used as a starting material 
was obtained as follows 

Aniline (0.995 ml) was added to a solution of 2-chloro-4- 
nitrobenzoyl chloride and the mixture was stirred and heated to reflux 
for 16 hours. The mixture was cooled to ambient temperature and the 
precipitate was isolated, washed with toluene and dried. There was 
thus obtained 2-chloro-4-nitrobenzanilide (2.64 g, 94X). 

.Using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the 
preparation of starting materials, the benzanilide so obtained was 
reduced with stannous chloride to give 4-amino-2-chlorobenzanilide in 
132 yield; 
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NHR Spectrum: 5.72 (s. 2H), 6.54 (s, IH), 6.64 (d, IH), 7.04 (», IH), 
7.28 («, 3H), 7.66 (d, 2H), 10.0 (s, IH). 

B»a»ple 12 

Using an analogous procedure to that described in Example 1, 
4-««ino-N-phenylben2enesulphona«lde vas reacted with 4-chloro-6,7- 
diiMthoxyquinazoline hydrochloride to give 6,7-di»ethoxy-4-f4-(N. 
phenyl8ulpha»oyl)anilinoJquinazoline hydrochloride salt in 95X yield, 
■.p. 252-255»C (decomposes); 

NMR spectrum: 3.9 (s, 3H), 4.0 (s, 3H). 7.0 (m, IH), 7.2 (m, 4H), 7.4 
(s. IH), 7.9 (m, 4H), 8.4 (s, IH). 8.9 (s, IH), 10.3 (s, IH), 11.6 (s, 
IH). 

Bcample 13 

Using an analogous procedure to that described in Example 1, 
5-amino-2-tolyl 2-pyridylnethyl ether vas reacted vith 4-chloro-6,7- 
dimethoxyquinazoline hydrochloride to give 6,7-dimethoxy-4-r3.methyl- 
4-(2-pyridylmethoxy)anllinoJquina2oline dihydrochloride salt in 60X 
3rield, m.p. 239-241«Cj 

HMR Spectrum: 2.31 (s. 3H), 3.99 (s. 3H), 4.01 (s. 3H), 5.34 (s, 2H), 
7.11 (d, IH), 7.36-7.57 (m, 4H), 7.73 (d, IH), 8.04 (m, IH), 8.28 (s, 
IH), 8.67 (d, IH), 8.78 (s, IH), 11.32 (s, IH); 
Elemental Analysis: Found C, 55.5; H, 5.4; N, 11. 0; 
*^23"22*'4°3 2"^^ ^"2° "quires C, 56.0; H, 5.3; N, 11. 4X. 

The 5-amino-2-tolyl 2-pyridylmethyl ether used as a starting 
material vas obtained as £ollovs:- 

Sodium hydride (60X dispersion in mineral oil, 1.24 g) vas 
added to a solution of 2-pyridylmethanol (2.49 ml) in HHP (100 ml) and 
the mixture vas stirred at ambient temperature for 15 minutes. 
2-Fluoro-5-nitrotoluene (4 g) vas added and the mixture vas heated to 
140«C for 2.5 hours. The mixture vas cooled to ambient temperature, 
poured into vater (300 ml) and stirred for 30 minutes. The 
precipitate vas isolated, vashed vith vater and dried. The material 
so obtained vas purified by column chromatography using increasingly 
polar mixtures of methylene chloride and methanol as eluent. There 
was thus obtained 5-nitro-2-tolyl 2-pyridylmethyl ether (1.61 g, 26X); 
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mm spectrum: 2.32 (s, 3H), 5.35 (s, 2H), 7.21 (d, IH), 7.35 (m, IH). 
7.55 (d, IH), 7.85 (m, IH), 8.09 (m, IH), 8.1 (s, IH), 8.6 (n, IH). 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
■aterials. There was thus obtained 5-amino-2-tolyl 2-pyridylmethyl 
ether in 97Z yield; 

NMR Spectrum* 2.09 (s. 3H), 4.61 (s, 2H), 5.0 (s, 2H). 6.32 («. IH), 
6.42 (d. IH), 6.67 (d, IH), 7.31 (m, IH), 7.50 (d, IH), 7.81 (m, IH) , 
8.54 (m, IH). 



Eraarole 14 

Using an analogous procedure to that described in Example 1 

except that the reaction mixture was heated to reflux for 6 hours, 

4-amino-2-chlorophenyl 3-furylmethyl ether was reacted with 

4-chloro-6,7-dlmethoxyquinazoline hydrochloride to give 4-(3-chloro-4- 

(3-furylmethoxy)anilino]-6.7-dimethoxyquina2oline hydrochloride salt 
in 79Z yield, m.p. 244-246»C; 

NMR Spectrum: 4.0 (s. 3H), 4.04 (s, 3H), 5.12 (s, 2H), 6.58 (d, IH), 
7.33 (s, IH), 7.37 (d, IH), 7.65 (m. IH), 7.68 (m, IH), 7.82 (m, 2H), 
8.28 (s, IH), 8.82 (s, IH), 11.32 (s, IH) ; 
Elemental Analysis: Found C, 55.9; H, 4.2; H, 9.3; 
CjiHjgClNgO^ IHCl O.2H2O requires C. 55.8; H, 4.3; N, 9.3Z. 

The 4-amino-2-chlorophenyl 3-furylmethyl ether used as a 
starting material was obtained in 17% yield from 
3-chloro-4-fluoronitrobenzene using analogous procedures to those 
described in the portion of Example 13 which is concerned with the 
preparation of starting materials. The required material gave the 
following NHR chemical sheft data: 4.82 (s, 2H), 4.9 (s, 2H), 6.45 (m, 
IH), 6.52 (d, IH), 6.61 (d, IH), 6.9 (d, IH), 7.65 (s, IH), 7.7 (s, 
IH). 



Example 15 

Using an analogous procedure to that described in Example 1 
except that the reactants were stirred and unless otherwise stated 
heated to reflux for 16 hours, the appropriate aniline was reacted 
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with 4-chloro-6,7-dimel:hoxyquinazoline hydrochloride to give the 
coapounds described in Table I. 




X Q 



OMe 



OMe 



1 Example 15 


2 

<^ )n 


X 


Q 


Yield 


in. p • 


1 Conpound No* 








(2) 


CO 


1 1* 


3-chloro 


CO 


4 -chlorophenyl 


78 


247-249 I 




3-chloro 


CO 


4-fluorophenyl 


37 


253-255 I 


1 3*= 


3-chloro 


CO 


3 -cyanophenyl 


10 


135-137 1 


1 A<» 


3-chloro 


CO 


3-pyridyl 


39 


185-188 1 


1 5* 


3-chloro 


CO 


2-£uryl 


73 


ND 1 


1 6* 


3-chloro 


CO 


2-thienyl 


71 


270-272 1 


1 78 


3-chloro 


CO 


3-thienyl 


28 


ND 1 


! 8>» 


3-chloro 


CO 


2-thiazolyl 


72 


ND 1 


9^ 


3-chloro 


CO 


2-ifflidazolyl 


57 


ND 1 



W09C/15118 



- 58 - 



PCT/CB95/02606 



1 Example 15 
I Compound No. 




X 


Q 


Yield n.p. 
(X) CC) 




3-chloro 


CH(OH) 2-pyrldyl 


63 


220-223 1 


1 ll*^ 


3-chloro 


0 


3-chlorophenyl 


52 


242-244 1 


1 12^ 


3-chloro 


0 


2-pyridyl 


81 


255-260 1 
(decomposes) | 


1 13" 




s 




88 


>250 1 


1 14" 


3-chloro 


s 




64 


245 1 
(decomposes) ] 


1 15*» 


3^chXoirri 


S 


3-methylpyrid- 
2-yl 


18 


ND 1 


1 16P 


3-chloro 


S 


2-lnidazolyl 


61 


230-235 1 
[decomposes) | 


1 17« 




S 


2-thlenyl 


80 


>250 j 


1 18^^ 


3-chloro 


S 


2-thiazolyl 


85 


246-248 1 


1 19* 


hydrogen 


OCHj 


phenyl 


49 


267-269 1 




2-fluoro 


OCHj 


2-pyridyl 


37 


203-205 1 


21** 


3-chloro 


OCHj 


2-pyridyl 


71 237-239 | 
(deconposes) | 



wo 96/15118 



- 59 . 



PCT/GB95/02606 



1 Example 15 
1 ConDotind Ma 
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Notes 

The numerical location of the (R^)^ group, where present, is 
indicated relative to the imino (NH) group, for example Compound No. 1 
is 4- [3-chloro-4-(4-chloroben2oyl)anilinol -6, 7-dimethoxyquina2oline 
hydrochloride salt. 

The abbreviation ND means 'not determined'. 

a. The product was obtained as a hydrochloride salt and gave the 
following NHR data:- 4.03 (s, 3H), 4.06 (s, 3H), 7.36 (s, IH), 7.68 
(m, 3H), 7.78 (m, IH), 7.98 (m, IH), 8.17 (d, IH), 8.28 (s, IH), 8.93 
(s, IH), 11.23 (s, IH). 

The 4-amino*2,4'-dichlorobenzophenone used as a starting 
material was obtained from 2-chloro-4-nitrobenzoic acid using an 
analogous procedure to that described in the portion of Example 1 
which is concerned with the preparation of starting materials except 
that chlorobenzene was used in place of benzene. 

b. The reaction mixture was heated to reflux for 4 hours. The 
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product was obtained as a hydrochloride salt and gave the following 
«MR data:- 4.0 (s. 3H,. 4.1 (s, 3H,, 7.4 („, 3H,, 7.6 (d, IH), 7.9 („. 
2H,. 8.0 IH,, 8.2 (s, IH, , 8.5 (s, IH). 9.0 (s, IH). 11.5 (s, IH). 

The 4-a«ino-2-chloro-4'-fluorobenzophenone used as a starting 
■aterial was obtained from 2-chloro-4-nitrobenzoic acid using «i 
analogous procedure to that described in the portion of Example 1 
vhlch is concerned with the preparation of starting materials except 
that fluorobenzene was used in place of benzene. 

c. The product was purified by column chromatography using a 20:3 
mixture of methylene chloride and methanol as eluent. The product 
gave the following NNR data:- 3.95 (s, 3H). 4.05 (s, 3H), 7.3 (s, IH), 
7.6 (d, IH), 7.8 (t, IH). 7.9 (s, IH), 8.05 (m, 2H), 8.2 (m, 2H), 8.6 
(s, IH), 9.8 (s, IE). 

The 4-amlno-2-chloro-3'-cyanoben2ophenone used as a starting 
material was obtained from 3-chloro-4-iodonltrobenzene and 
3-cyanobenzaldehyde using analogous procedures to those described in 
the portion of Example 2 which is concerned with the preparation of 
starting materials. 

d. The product was obtained as a dihydrochloride salt, monohydrate 
and gave the following N«R data:- 3.9 (s. 3H), 4.0 (s. 3H). 7.4 (s, 
IH), 7.7 (m. 2H), 8.0 (d, IH), 8.2 (d, 2H), 8.6 (s, IH), 8.9 (m, 2H), 
9.0 (s, IH), 11.9 (s, IH). 

The 4-a«lno-2-chlorophenyl 3-pyridyl ketone used as a starting 
-aterial was obtained from 3-chloro-4-lodonltroben2ene and 
pyridine-3-carboxaldehyde using analogous procedures to those 
described in the portion of Example 2 which is concerned with the 
preparation of starting materials. 

e. Ihe reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt and gave the following 
NMR data:- 4.05 (s, 3H), 4.08 (s, 3H), 6.8 (m, IH), 7.29 (d, IH), 7.38 
(s, IH), 7.75 (d, IH), 7.97 (m, IH), 8.18 (d, 2H), 8.39 (s, IH), 8.96 
(8, IH), 11.49 (s, IH). - 

The 4-amlno-2-chlorophenyl 2-furyl ketone used as a starting 
material was obtained as follows :- 

n-Butyl lithium (1.6M in hexane, 2.95 ml) was added dropwlse to 
a stirred solution of furan (0.18 ml) in THF (50 ml) which had been 
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cooled to -65*C and the mixture was stirred at that temperature for 1 
hour. A solution of 2-chloro-N-methoxy-N-methyl-4-nitrobenzamide (0.5 
g) in THF (20 ml) was added dropvise and the mixture vas stirred at 
-65*C for 90 minutes. The mixture vas allowed to warm to 0*C. A 
saturated aqueous ammonium chloride solution vas added and the mixture 
vas extracted vith methylene chloride. The organic phase vas vashed 
vith vater, dried (MgSO^) and evaporated. The residue vas purified by 
column chromatography using a 1:4 mixture of hexane and methylene 
chloride as eluent. There vas thus obtained 2-chloro*4-nitrophenyl 
2-furyl ketone (0.5 g). 

Hydrogen chloride gas vas bubbled into a stirred mixture of 
2-chloro-4-nitrophenyl 2-furyl ketone (0.5 g), iron povder (0.6 g) and 
ethanol (50 ml) vhich had been cooled to approximately 5*C until the 
exothermic reaction ceased. The mixture vas stored at 5*C for 16 
hours » basified by the addition of 2M aqueous sodium hydroxide 
solution and extracted vith methylene chloride. The mixture vas dried 
(MgSO^) and evaporated to give 4.amino-2-chlorophenyl 2-furyl ketone 
(0.1 g); 

NMR Spectrum: 6.06 (s, 2H), 6.54 (m, IH), 6.66 (d, IH), 6.69 (m, IH), 
7.10 (d, IH), 7.32 (d, IH), 8.01 (d, IH). 

f. The reaction mixture vas heated to reflux for 3 hours- The 
product vas obtained as a hydrochloride salt and gave the following 
HMR data:- 4.01 (s, 3H), 4.07 (s, 3H), 7.3 (m, IH), 7.4 (s, IH), 7.56 
(m, IH), 7.73 (d, IH), 8.0 (m, IH), 8.2 (m, 2H), 8.48 (s, IH), 8.98 
(s, IH), 11.64 (s, IH). 

The 4-amino*2-chlorophenyl 2-thienyl ketone used as a starting 
material vas obtained tising analogous procedures to those described in 
Note e. immediately above except that thiophene vas used in place of 
fur an. 

g. The product gave the following NMR data:- 4.04 (s, 3H), 4.06 
(s, 3H), 7.38 (s, IH), 7.53 (m, IH), 7.67 (d, IH), 7.74 (m, IH), 7.95 
(m,-tH), 8.15 (m, 2H), 8.32 (s, IH), 8.93 (s, IH), 11.28 (s, IH). 

The 4-amino-2-chlorophenyl 3-thienyl ketone used as a starting 
material vas obtained as follows :- 

n-Butyl lithium (1.6H in hexane, 3.84 ml) vas added dropvise to 
a solution of 3-bromothiophene (1 g) in hexane (10 ml) vhich had been 
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cooled to -48*C. THF (1 ml) vas added and the mixture vas stirred at 
-48«C for 15 ninutes. Hexane (20 nl) vas added and the mixture vas 
stirred and alloved to varm to ambient temperature. A solution of 
2-chloro-N-methoxy-N-methyl-4.nltrobenzamlde (1.5 g) in THF (2 ml) vas 
added and the mixture vas stlred at ambient temperature for 16 hours. 
The mixture vas partitioned betveen ethyl acetate and vater. The 
organic phase vas vashed vlth vater, dried (MgSO^) and evaporated. 
The residue vas purified by column chromatography using a 2:1 mixture 
of hexane and methylene chloride as eluent. There vas thus obtained 
2-chloro-4-nitrophenyl 3-thlenyl ketone (0.13 g). 

The material so obtained vas reduced using Iron povder and 
hydrochloric acid using an analogous procedure to that described in 
the last paragraph of the portion of Example 3 vhich Is concerned vlth 
the preparation of starting materials. There vas thus obtained 
4-amino-2-chlorophenyl 3-thienyl ketone in 82X yield; 
NMR Spectrum: 6.56 (m, IH), 6.68 (d, IH), 7.24 (d, IH), 7.42 (m, IH), 
7.64 (m, IH), 8.01 (m, IH). 

h. The reaction mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt containing 0.8 
equivalents of vater and it gave the follovlng NHR data:- 4.14 (s, 
3H), 4.18 (s, 3H), 7.59 (s, IH), 8.0-8.14 (m, 2H), 8.28 (d, IH), 8.33 
(d, IH), 8.48 (d, 2H), 9.09 (s, IH) , 11.62 (s, IH). 

The 4-amino-2-chlorophenyl 2-thiazolyl ketone used as a 
starting material vas obtained as follovs:- 

Using analogous procedures to those described in Note e. above, 
2-chloro-N-methoxy-N-methyl-4-nitroben2amlde vas reacted vlth thlazole 
and the ketone so obtained vas reduced vlth iron povder and hydrogen 
chloride gas. Over-reduction occurred and the material obtained vas 
l-(4-amino-2-chlorophenyl)-l-(2-thiazolyl)methanol. 

A mixture of this material (0.3 g), manganese dioxide (0.433 g) 
and chloroform (50 ml) vas stirred at ambient temperature for 16 
hours. The mixture vas filtered and evaporated. There vas thus 
obtained 4-amino-2-chlorophenyl 2-thla2olyl ketone (0.13 g)j 
NMR Spectrum: 6.30 (s, 2H), 6.56 («, IH), 6.69 (d, IH), 7.84 (d, IH), 
8.14 (m, 2H). 

i. The reaction mixture vas heated to reflux for 3 hours. The 
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product was obtained as a hydrochloride salt containing 0.2 
equivalents of water. The Material gave the following NMR data:- 4.02 
(s, 3H), 4.03 (s, 3H), 7.4 (s, IH), 7.45 (s, 2H) , 7.88 (m, 2H), 8.08 
(d, IH), 8.34 (s, IH), 8.94 (s, IH), 11.4 (s, IH). 

The 4-aiBino-2-chlorophenyl 2-imldazolyl ketone used as a 
starting material was obtained as follows 

A mixture of imidazole (12.81 g), triethyl orthof ornate (133 
ml) and 4-toluenesulphonic acid (1 g) was stirred and heated to 130»C 
for 3 hours. The mixture was stored at ambient temperature for 16 
hours. The triethyl orthoformate was evaporated and the residue was 
distilled under vacuum to give imidazole- 1-carboxaldehyde diethyl 
acetal (3.44 g). 

n-Butyl lithium (1.6M in hexane, 12.6 ml) was added dropwise to 
a stirred solution of the diethyl acetal (3.44 g) in THF (100 ml) 
which had been cooled to -48»C. The mixture was stirred at -48"C for 
30 minutes. A solution of 2-chloro-N-methoxy-N-methyl-4-nitro- 
benzamlde (4.5 g) in THF (10 ml) was added and the mixture vas stirred 
at ambient temperature for 4 hours. The mixture vas partitioned 
betveen ethyl acetate and 2M aqueous hydrochloric acid- The organic 
phase vas vashed vith 2M aqueous hydrochloric acid. The aqueous 
extracts vere combined, neutralised by the addition of 2M aqueous 
sodium hydroxide solution, and extracted vith methylene chloride. The 
organic phase vas dried (MgSO^) and evaporated. There vas thus 
obtained 2-chloro-A-nitrophenyl 2-imidazolyl ketone (0.8 g) . 

A mixture of the material so obtained, iron povder (1.6 g), 
ferrous sulphate (0.4 g) and vater (10 ml) vas stirred and heated to 
reflux for 3 hours. The mixture vas cooled to ambient temperature and 
extracted vith ethyl acetate. The organic phase vas dried (MgSO^) and 
evaporated to give 4-amino-2-chlorophenyl 2-imidazolyl ketone (0.46 

g); 

NMR Spectrum: 6.12 (s, 2H), 6.53 (m, IH), 6.68 (d, IH), 7.18 (s, IH), 
7e42 (s, IH), 7.64 (d, IH), 13.2 (s, IH). 

J. The reaction mixture vas heated to reflux for 2 hours. The 
product vas obtained as a dihydrochloride salt and gave the folloving 
NMR data:- 3.9 (s, 3H), 4.0 (s, 3H), 6.2 (s, IH) , 7.4 (s, IH) , 7.5-7.8 
(m, 3H), 7.9 (d, IH), 8.1 (t, IH) , 8.3 (s, IH), 8.6 (d, IH) , 8.9 (s. 
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IH), 11.7 (fi, IH). 

The l-(4-a«lno-2.chlorophenyl).l-(2-pyrldyl)«ethanol used as a 
starting .aterlal vas obtained in 68X yield by the reaction of 
4-a«ino.2.chlorophenyl 2-pyrldyl ketone. Iron povder and hydrogen 
chloride gas using an analogous procedure to that described In the 
last paragraph of the portion of Example 2 which Is concerned with the 
preparation of starting materials. 

k. The product was obtained as a hydrochloride salt and gave the 
following NHR data:. 4.0 (s. 3H) , 4.05 (s, 3H, , 6.95 («. IH), 7.05 (t, 
IH), 7.2 («, IH), 7.4 („, 3H), 7.8 («, IH), 8.1 (d, IH) , 8.4 (s, IH), 
S.9 (s, IH), 11.5 (s, IH). 

The 4-a«lno-2-chlorophenyl 3-chlorophenyl ether used as a 
starting material was obtained using analogous procedures to those 
described In the portion of Example 7 which is concerned with the 
preparation of starting materials except that 3-chlorophenol was used 
in place of phenol. 

I. The product was obtained as a hydrochloride salt containing 0.5 
equivalents of water and gave the following NHR data:- 4.01 (s, 3H) 
4.04 (s, 3H,, 7.15 (», 2H) , 7.35 (s, IH) , 7.41 (d, IH), 7.76 («, IH), 
7.91 („, IH). 8.01 (d, IH). 8.14 («, IH), 8.37 (s, IH), 8.89 (s, IH), 

II. 48 (broad s, IH). ^ ' 

The 4-amlno-2-chlorophenyl 2-pyrldyl ether used as a starting 
-aterlal was obtained using analogous procedures to those described in 
the portion of Example 7 which is concerned with the preparation of 
starting materials except that 2.hydroxypyrldine was used in place of 
idienol. 

Ihe reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt and gave the following 
HHR data,. 2.37 (s, 3H), 4.0 (s, 3H), 4.02 (s, 3H), 6.4 (d, IH) , 7.3 
(«, 5H), 7.45 (m, IH), 7.67 (m, IH), 8.03 (d, IH), 8.29 (s, IH), 8.88 
(s, IH), 11.32 (s, IH). 

The 4-amlno-2-chlorophenyl 2-tolyl sulphide used as a starting 
material was obtained as follows t- 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitrobenzene was 
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reacted with 2-toluenethiol. The reaction mixture was partitioned 
between ethyl acetate and water. The organic phase was dried (MgSO^) 
and evaporated to give 2-chloro-4-nitrophenyl 2-tolyl sulphide in 31X 
yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials. There was thus obtained 4-amino-2-chlorophenyl 2-tolyl 
sulphide in 18Z yield. 

n. The product was obtained as a dihydrochloride salt and gave the 
following NMR data.— A. 01 (s, 3H) , 4.06 (s, 3H) , 7.09 (d, IH) , 7.20 
(m, IH), 7.43 (s, IH), 7.51 (m, IH), 7.79 (d, IH), 7.94 (m, IH) , 8.24 
(d, IH), 8.43 (m, IH), 8.57 (s, IH), 8.96 (s, IH), 11.84 (s, IH). 

The 4-amino-2-chlorophenyl 2-pyridyl sulphide used as a 
starting material was obtained using analogous procedures to those 
described in the portion of Example 8 which is concerned with the 
preparation of starting materials except that 2-p3n:idinethiol was used 
in place of thiophenol. 

o. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt containing 0.2 
equivalents of water. The product gave the following NMR data:- 2.37 
(s, 3H), 4.0 (s, 3H), 4.05 (s, 3H) , 7.15 (m, IH) , 7.37 (s, IH) , 7.64 
(m, IH), 7.67 (d, IH), 7.83 (m, IH) , 8.12 (d, IH), 8.18 (m, IH) , 8.36 
(s, IH), 8.93 (s, IH), 11.43 (s, IH). 

The 4-amino-2-chlorophenyl 3-methylpyrid-2-yl sulphide used as 
a starting material was obtained as follows:- 

A mixture of 2-hydroxy-3-methylpyridine (2 g), phosphorus 
pentasulphide (8.97 g) and pyridine (60 ml) was stirred and heated to 
reflux for 4 hours. The mixture was poured into water and extracted 
with ethyl acetate. The organic phase was washed with water, dried 
(NgSO^) and evaporated to give 3-methyl-2-pyridinethiol (0.87 g). 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitrobenzene was 
reacted with 3-methyl-2-pyridinethiol to give 2-chloro-4-nitrophenyl 
3-methylpyrid-2-yl sulphide in SOX yield. 
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The Mterial so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
■aterials. There was thus obtained 4-aaino-2-chlorophenyl 
3-»ethylpyrid-2-yl sulphide in 3IX yield. 

p. The product was obtained as a dihydrochloride salt containing 
one equivalent of water. The product gave the following NHS data«- 
4.0 (s, 3H), 4.04 (s, 3H), 7.28 (d, IH) , 7.42 (s, IH) . 7.72 (s. 2H), 
7.89 (m, IH), 8.17 (d, IH), 8.56 (s, IH), 8.89 (s, IH), 11.85 (broad 
s, IH). 

The 4-amino-2-chlorophenyl 2-imidazolyl sulphide used as a 
starting material was obtained as follows: 

Using an analogous procedure to that described In the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitroben2ene was 
reacted with 2-imida2olethiol to give a precipitated solid which was 
partitioned between methylene chloride and 2M aqueous sodium hydroxide 
solution. The aqueous phase was acidified by the addition of a 
concentrated (20X) aqueous citric acid solution and the precipitate 
was isolated and dried. The material was recrystallised from a 
mixture of hexane and ethyl acetate to give 2-chloro-4-nitrophenyl 
2>imidazolyl sulphide in 13Z yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials except that a saturated aqueous sodium bicarbonate solution 
was used in place of 2H aqueous sodium hydroxide solution to basify 
the reaction mixture. There was thus obtained 4-amino-2-chlorophenyl 
2-ifflidazolyl sulphide in 48Z yield. 

q. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt and gave the following 
Wm data.-- 3.98 (s, 3H), 4.0 (s, 3H), 6.93 (d, IH), 7.28 (m, IH), 7.35 
(s, IH), 7.56 (m, IH) , 7.68 (m, IH), 7.95 (m, IH), 7.99 (d, IH), 8.32 
(S, IH), 8.84 (s, IH), 11.45 (s, IH). 

The 4-afflino-2-chlorophenyl 2-thienyl sulphide used as a 
starting material was obtained as follows:- 
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Using an analogous procedure to that described in the first 
paragraph of the portion of Exanple 8 which is concerned with the 
preparation of starting Materials, 3-chloro-4-fluoronitrobenzene was 
reacted with 2-thiophenethiol to give 2-chloro-4-nitrophenyl 2-thienyl 
sulphide in 32Z yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Exanple 3 which is concerned with the preparation of starting 
Materials to give 4-amino-2-chlorophenyl 2-thienyl sulphide in 21X 
yield. 

r. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt and gave the following 
NMR data*- 4.04 (s, 3H), 4.08 (s, 3H), 7.38 (s, IH), 7.76 (d, IH) , 
7.78 (s, IH), 7.85 (d, IH), 7.94 (m, IH), 8.27 (d, IH) , 8.38 (s, IH), 
8.94 (s, IH), 11.44 (s, IH). 

The 4-amino-2-chlorophenyl 2-thiazolyl sulphide used as a 
starting material was obtained as follows :- 

Using an analogous procedure to that described in the first 
paragraph of the portion of Exanple 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitrobenzene was 
reacted with 2-thiazolethiol to give a precipitated solid which was 
partitioned between ethyl acetate and water. The organic phase was 
dried (HgSO^) and evaporated to give 2-chloro-4-nitrophenyl 
2-thiazolyl sulphide in 26X yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Exanple 3 which is concerned with the preparation of starting 
materials. There was thus obtained 4-amino-2-chlorophenyl 2-thiazolyl 
sulphide in 51Z yield. 

s. The product was obtained as a hydrochloride salt and gave the 
foUowing NHR data:- 4.0 (s, 3H), 4.02 (s, 3H), 5.18 (s, 2H), 7.14 (d, 
IH), 7.3 (s, IH), 7.48 (m, 2H), 8.2 (s, IH), 8.75 (s, IH), 11.15 (s, 
IE). 

The 4-benzyloxyaniline used as a starting material was obtained 
from 4-fluoronitrobenzene and benzyl alcohol using analogous 
procedures to those described in the portion of Example 13 which is 
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concerned with the preparation of starting materials, 
t. The reaction mixture was heated to reflux for 3 hours. The 
precipitate was dissolved in water and the solution was washed with 
ethyl acetate. The aqueous solution was basified by the addition of 
2M aqueous sodium hydroxide solution and extracted with ethyl acetate. 
The organic phase was dried (MgSO^) and evaporated. The residue was 
purified by column chromatography using increasingly polar mixtures of 
methylene chloride and methanol as eluent. The product so obtained 
contained 0.5 equivalents of water. 

The 4-amino-3-fluorophenyl 2-pyridylmethyl ether used as a 
starting material was obtained as follows:- 

A mixture of 3-fluoro-4-nitrophenol (3.14 g), 2-pyridylmethyl 
chloride (3.28 g), potassium carbonate (5.52 g) and DMP (20 ml) was 
stirred at ambient temperature for 16 hours. The mixture was 
partitioned between ethyl acetate and water. The organic phase was 
washed with water, dried (MgSO^) and evaporated. The residue was 
purified by column chromatography using increasingly polar mixtures of 
hexane and ethyl acetate to give 3-fluoro-4-nitrophenyl 
2-pyridylmethyl ether (0.86 g). 

A mixture of the material so obtained, ethyl acetate (25 ml) 
and lOX palladium-on-carbon catalyst (0.08 g) was stirred under an 
atmosphere of hydrogen gas for 5 hours. The mixture was filtered and 
evaporated. The residue was purified by column chromatography using 
increasingly polar mixtures of hexane and ethyl acetate as eluent. 
There was thus obtained 4-amino-3-fluorophenyl 2-pyridylmethyl ether 
(0.32 g); 

NMR Spectrum: 4.6 (broad s, 2H), 5.0 (s, 2H), 6.7 (m, 3H), 7.3 (m, 
IH), 7.5 (d, IH), 7.8 (m, IH), 8.6 (d, IH). 

u. The reaction mixture was heated to reflux for 5 hours. The 
product was obtained as a dihydrochloride salt containing one 
equivalent of water. The product gave the following NHR data:- 4.0 
(s, -3H), 4.04 (s, 3H), 5.42-Ts, 2H) , 7.37 (d, IH), 7.40 (s, IH), 7.56 
(m, IH), 7.69 (m, IH) , 7.75 (d, IH) , 7.93 (d, IH), 8.09 (m, IH). 8.45 
(s, IH), 8.71 (d, IH), 8.84 (s, IH), 11.64 (broad s, IH). 

The 4-amlno-2-chlorophenyl 2-pyridylmethyl ether used as a 
starting material was obtained as follows:- 
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2-Pyridinemethanol (3.7 pQ) vas added to a stirred suspension 
of sodiun hydride (BOX dispersion in mineral oil, 1.38 g) in NMP (70 
■1) and the mixture vas stirred at ambient temperature for 15 minutes. 
3-Chloro-4.fluoronitrobenzene (6.73 g) vas added portionvise and the 
mixture vas stirred at ambient temperature for 20 hours. Vater (175 
ml) vas added and the precipitate vas isolated, vashed vith vater and 
vith hexane and dried. There vas thus obtained 2-chloro-4-nitrophenyl 
2-pyridylmethyl ether (8.06 g), m.p. 141-144»C. 

A mixture of a portion (2.95 g) of the material so obtained, 5Z 
platinum-on-carbon catalyst (0.15 g) and ethanol (200 ml) vas stirred 
under an atmosphere of hydrogen for 5 hours. The mixture vas filtered 
and the filtrate vas evaporated to give 4-amino-2-chlorophenyl 
2-pyridylmethyl ether (2.48 g) vhich vas used vithout further 
purification. 

V. The reaction mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt containing 0.25 
equivalents of vater and gave the folloving HHR datas- 4.0 (s, 3H), 
4.01 (s, 3H), 5.21 (8, 2H), 6.49 (m, IH), 6.65 (d, IH), 7.34 (s, IH), 
7.41 (d, IH), 7.65 (m, IH), 7.72 (d. IH), 7.83 (d, IH) , 8.29 (s, IH), 
8.83 (s, IH), 11.33 (broad s, IH). 

The 4-amino-2-chlorophenyl furfuryl ether used as a starting 
material vas obtained using analogous procedures to those described in 
Note u. immediately above except that 2-furylmethanol vas used in 
place of 2-pyridineroethanol. 

V. The reaction mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt containing 0.2 
equivalents of vater and gave the folloving NHR data:- 4.03 (s, 3H) , 
4.05 (s, 3H), 5.48 (s, 2H), 7.08 (m, IH), 7.15 (s, IH), 7.28 (d, IH), 
7.43 (d, IH), 7.62 (m, 2H), 7.84 (d, IH), 8.26 (s, IH), 8.85 (s, IH), 
11.3 (broad s, IH). 

The 4-amino-2-chlorophenyl 2-thienylmethyl ether used as a 
starting material vas obtained as follovs:- 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 %diich is concerned vith the 
preparation of starting materials, 3-chloro-4-fluoronitroben2ene vas 
reacted vith 2-thienylffiethanol to give 2-chloro-4-nitrophenyl 



wo 96/15118 



PCT/GB95/02606 



- 71 - 

2-thienylBiethyl ether in 40Z yield. 

The material so obtained vas reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials. There was thus obtained 4-anino-2-chlorophenyl 
2-thienylinethyl ether in 38Z yield. 

X. The mixture was heated to reflux for 5 hours. The product was 
obtained as a dihydrochloride salt containing one equivalent of water. 
The product gave the following NMR data:- 3.95 (s, 3H), 4.0 (s, 3H), 
4.04 (s. 3H), 5.62 (s, 2H) , 7.42 (s, IH), 7.52 (d, IH), 7.69 (m, IH), 
7.78 («, 2H), 7.95 (d, IH), 8.52 (s, IH), 8.82 (s. IH), 11.72 (broad 
s, IH). 

The 4-anino-2-chlorophenyl l-methylimlda2ol-2-ylnethyl ether 
used as a starting material was obtained using analogous procedures to 
those described in Note u. above except that l-methyliBidazol-2- 
ylmethanol was used in place of 2-pyridinemethanol. 
y. The product gave the following MNR data:- 4.02 (s, 3H), 4.06 
<s, 3H), 7.77 (d, IH), 7.90 (s, IH), 7.98 (m, IH), 8.16 (s, IH). 8.43 
(s, IH), 8.62 (s, IH), 8.94 (d, IH), 11.61 (s, IH). 

The 4-amino-2-chlorophenyl 2-oxazolyl ketone used as a starting 
material was obtained as follows t- 

Di-isobutylaluminiun hydride (1.5H in toluene, 16.34 ml) was 
added to a stirred solution of 

2-chloro-N-methoxy-N-methyl-4-nltrobenzamide (5 g) in toluene (100 ml) 
which had been cooled to -78»C. Bie mixture was stirred for 40 
minutes. Methanol (10 ml) was added and the solvent was evaporated. 
The residue was partitioned between ethyl acetate and 2M aqueous 
hydrochloric acid. The organic solution was washed with water, dried 
(MgSO^) and evaporated to give 2-chloro-4-nitrobenzaldehyde (2 g). 

n-Butyl lithium (1.6N in hexane, 7.4 ml) was added to a 
solution of oxazole (0.78 ml) in THF (100 ml) which had been cooled to 
-70»C. The mixture was stirred at "that tenqperature for i hour. A 
solution of 2-chloro-4-nitrobenzaldehyde (2 g) in THF (5 ml) was added 
and the mixture was stirred at -70»C for 3 hours. A saturated aqueous 
ammoniun chloride solution was added and the mixture was extracted 
with ethyl acetate. The organic phase was dried (HgSO,) and 
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evaporated to give l-(2-chloro-4-nltrophenyl)-l-(2-oxazolyl)iiiethanol 
(1.45 g), m.p. 158-160'C* 

The aaterial so obtained was oxidised with manganese dioxide 
using an analogous procedure to that described in Note h. above to 
give 2-chloro-4-nltrophenyl 2-oxa2olyl ketone in 68% yield, m.p, 
124-125*C. 

A mixture of the material so obtained (0.87 g), iron powder 
(1.74 g), ferrous sulphate (0.46 g) and water (100 ml) was stirred and 
heated to reflux for 3 hours. The mixture was cooled to ambient 
temperature and extracted with ethyl acetate. The organic phase was 
dried (MgSO^) and evaporated to give 4-amino-2-chlorophenyl 2-oxazolyl 
ketone (0.46 g), m.p. 92-94*C5 NMR Spectrum; 6.18 (s, 2H), 6.54 (m, 
IH), 6.68 (d, IH), 7.43 (d, IH), 8.52 (s, IH) , 8.69 (s, IH). 
2. The product was obtained as a hydrochloride salt containing 
0.25 equivalents of water and gave the following NMR data:- 
4.0 (s, 3H), 4.01 (s, 3H), 7.34 (d, IH), 7.37 (s, IH), 7.5-7.95 (m, 
7H), 8.33 (s, IH), 8.87 (s, IH), 10.08 (s, IH), 11.39 (s, IH). 

The N-(4*amino*2-chlorphenyl)benzenesulphonamide used as a 
starting material was obtained as follows :- 

A mixture of 2-chloro-4-nitroaniline (4.33 g), benzenesulphonyl 
chloride (3.25 ml) and pyridine (2.5 ml) was stirred and heated to 
100*C for 18 hours. The mixture was cooled to ambient temperature and 
partitioned between methylene chloride and 2M aqueous hydrochloric 
acid. The organic phase was washed with water, dried and evaporated. 
The residue was recrystallised from ethyl acetate to give N-(2-chloro- 
4-nitrophenyl)benzenesulphonamide (6.07 g), m.p. 155-157'*C. 

A portion (2 g) of the material so obtained was reduced using 
an analogous procedure to that described in Example 32 to give 
N-(4-amino-2-chlorophenyl)benzenesulphonamide in 75Z yield, 
aa* The product was obtained as a hydrochloride salt and gave the 
following NMR data:- 4.03 (s, 3H), 4.08 (s, 3H), 7.21 (m, IH) , 7.4 (s, 
IH), 7."72 (d, IH), 7.89 (m, IH), 7.91 (m, IH), 8.08 (d, IH), 8.20 (d, 
IH), 8.39 (m, IH), 8.42 (s, IH), 8.95 (s, IH), 11.08 (s, IH), 11.56 
(6, IH). 

The 4-amlno-2-chloro-N-(2-pyridyl)benzamide used as a starting 
material was obtained as follows:- 
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A mixture of 2-chloro-4-nitrobenzoyl chloride (3 g), 
2-aiiinop7ridine (1.4 g) and toluene (200 ml) vas stirred and heated to 
reflux for 16 hours. The mixture vas evaporated and the residue vas 
purified by column chromatography using increasingly polar mixtures 
of methylene chloride and methanol as eluent. There vas thus obtained 
2-chloro-4-nitro-N-(2-pyridyl)benzamide (0.8 g), m.p. 168-170*C. 

The material so obtained vas reduced using an analogous 
procedure to that described in Example 32 to give 4-amino--2-chloro-N- 
(2-pyridyl)ben2amide in 67X yield. 

bb. The product vas obtained as a hydrochloride salt containing 0.2 
equivalents of vater and gave the folloving NMR data:- 2.3 (s, 3H), 
4.0 (s, 3H), 4.02 (s, 3H), 5.53 (s, 2H), 7.19 (d, IH) , 7.38 (s, IH) , 
7.46 (d, IH), 7.48 (s, IH), 7.80 (d, IH), 7.87 (d, IH) , 8.31 (s, IH) , 
8.8 (s, IH), 11.34 (s, IH). 

The 5-amino-2-tolyl 2-thia2olylmethyl ether used as a starting 
material vas obtained as follovs:- 

A solution of thiazole (5 g) in diethyl ether (50 ml) vas added 
dropvise to n-butyl lithium (1.6M in hexane» 30 ml) vhich had been 
cooled to -70*C and the mixture vas stirred at -70*C for 3 hours. 
Formaldehyde gas [obtained by heating paraformaldehyde (5.05 g) to 
140*C] vas led into the reaction mixture and the resultant mixture vas 
alloved to varra to ambient temperature and vas stirred for 16 hours. 
.The mixture vas partitioned betveen diethyl ether and 4M aqueous 
hydrochloric acid. The aqueous layer vas basified by adding aqueous 
potassium hydroxide solution and extracted with a mixture of ethyl 
acetate (80 ml), chloroform (20 ml) and ethanol (20 ml). The extract 
vas evaporated to give 2-thiazolylmethanol (4.4 g), m.p. 46-47*C; 

A mixture of a portion (3.1 g) of the material so obtained, 
sodium hydride (60Z dispersion in mineral oil, 1.29 g) and NMP (100 
ml) vas stirred at ambient temperature for 30 minutes. 
2-Fluoro--5-nitrotoluene (4.18 g) vas added and the mixture vas stirred 
at ambient temperature for 16 hours. The mixture vas partitioned 
betveen ethyl acetate and vater. The organic phase vas vashed vith 
vater, dried (MgSO^) and evaporated to give 5-nitro-2-tolyl 
2-thia2olylmethyl ether (3.3 g), m.p. 151-153*C. 

A portion (1.5 g) of the material so obtained vas reduced vith 
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iron powder and hydrochloric acid using an analogous procedure to that 
described in the last paragraph of the portion of Example 3 which is 
concerned with the preparation of starting materials. There was thus 
obtained 5-amino-2-tolyl 2-thiazolylmethyl ether in 98% yield; 
NHR Spectrum: 2.12 (s, 3H), 4.66 (s, 2H), 5.23 (s, 2H), 6.32-6.44 (m, 
2H)» 6.76 (d, IH), 7.73 (d» IH), 7.80 (d, IH). 

cc. The product was obtained as a dihydrochloride salt, monohydrate 
and gave the following NMR data:- 2.36 (s, 3H) , 3.9 (s, 3H), 4.0 (s, 
3H), 4.02 (s, 3H), 5.54 (s, 2H), 7.29 (d, IH), 7.4 (s, IH) , 7.51 (s, 
IH), 7.54 (d, IH), 7.7 (d, IH), 7.78 (d, IH) , 8.39 (s, IH) , 8.78 (s, 
IH), 11.45 (5, IH). 

The 5-amino-2-tolyl l-methylimidazol-2-ylmethyl ether used as a 
starting material was obtained using analogous procedures to those 
described in Note u. above except that l-methylimidazol-2-ylmethanol 
was used in place of 2-pyridinemethanol and 2-fluoro-5-nitrotoluene 
was used in place of 3-chloro-4-fluoronitrobenzene. 

dd. The product was obtained as a dihydrochloride salt, monohydrate 
and gave the following NHR data: 2.3 (s, 3H), 2.6 (s, 3H), 3.97 (s, 
3H), 4.03 (s, 3H), 7.1-7.13 (d, IH), 7.43 (s, IH) , 7.48 (m, IH), 7.5 
(s, IH), 7.71 (d, IH), 7.86 (s, IH), 8.45 (s, IH), 8.72 (d, IH), 8.78 
(s, IH), 11.56 (s, IH). 

The 5-amino-2-tolyl 4-methylpyrld-2-ylmethyl ether used as a 
starting material was obtained using analogous procedures to those 
described in Note u. above except that 4-methylpyrld-2-ylmethanol was 
used in place of 2-pyridinemethanol and 2-fluoro-5-nitrotoluene was 
used in place of 3-chloro-4-fluoronitrobenzene. 

ee. The product was obtained as a dihydrochloride salt containing 
1.5 equivalents of water and gave the following NMR data:- 3.9 (s, 
3H), 4.0 (s, 3H), 5.42 (s, 2H), 7.35 (t, IH), 7.4 (s, IH), 7.54 (m, 
IH), 7.59 (t, IH), 7.76 (m, 2H), 8.11 (t, IH), 8.47 (s, IH), 8.71 (d, 
IH), 8.82 (s, IH), 11.68 (s, IH). 

The 4-amino-2-fluordphenyl 2-pyridylmethyl ether used as a 
starting material was obtained using analogous procedures to those 
described in Note u. above except that 3,4-difluoronitrobenzene was 
used in place of 3-chloro-4-fluoronitrobenzene. The material so 
obtained was purified by column chromatography using ethyl acetate as 
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eluent. There was thus obtained the required starting material in 52X 
overall yield which gave the following NMR data:- 4.9 (broad s, 2H) 
5.05 (s, 2H). 6.25 (.. IH), 6.42 (m, IH), 6.87 (t, IH), 7.33 («, IH), 
7.51 (d, IH), 7.84 (», IH), 8.55 («, IH). 

ff . The product was obtained as a dihydrochlorlde salt and gave the 
following NMR data:- 2.3 (s, 3H). 3.98 (s, 3H), 4.02 (s, 3H), 5.27 (s, 
2H). 7.1 (d. IH), 7.34 (s, IH), 7.44 («, IH), 7.48 (s, IH), 7.54 
IH), 7.64 (d, IH), 8.26 (s, IH), 8.59 (d, IH), 8.8 (s, IH), 11.28 (», 
IH) • 

The 5-a«ino-2-tolyl 4-chloropyrid-2-yl«ethyl ether used as a 
starting material was obtained using analogous procedures to those 
described in Note u. above except that 4-chloropyrid-2-ylniethanol was 
used in place of 2-pyridinenethanol and 2-fluoro-5-nitrotoluene was 
used in place of 3-chloro-4-fluoronitrobenzene. 

gg. The product was obtained as a hydrochloride salt, monohydrate 
and gave the following NHR data:- 2.3 (s, 3H), 3.85 (s, 3H), 3.93 (s, 
3H). 3.96 (s, 3H), 5.15 (s. 2H), 6.95 («, IH), 7.02 (d, IH), 7.1 (d, 
IH), 7.15 (s, IH), 7.5 (s, IH), 7.52 («, IH), 7.83 (s, IH), 8.38 (s, 
IH), 8.42 (d, IH), 9.35 (s, IH). 

The 5-anino-2-tolyl 4-methoxypyrid-2-yl«ethyl ether used as a 
starting material was obtained as follows :- 

A mixture of methyl 4-chloropyridine-2-carboxylate (3.7 g), 
sodium metal (0.5 g) and methanol (100 ml) was stirred and heated to 
reflux for 8 hours. The mixture was evaporated and the residue was 
partitioned between ethyl acetate and water. The organic phase was 
dried (MgSO^) and evaporated to give methyl 
4-metho^yridine-2-carboxylate (3 g). 

A solution of lithium aluminium hydride (IM in diethyl ether, 
16 ml) was added dropwise to a stirred mixture of methyl 
4-methoxypyridine-2-carboxylate (2.7 g) and diethyl ether (50 ml). 
The resultant mixture was heated to reflux for 1 hour. The mixture 
was treated with potassium sodium tartrate tetrahydrate and extracted 
with ethyl acetate. The organic phase was dried (MgSO^) and 
evaporated. The residue was purified by column chromatography using 
increasinly polar mixtures of methylene chloride and methanol as 
eluent to give 4-methoxypyrid-2-ylmethanol (0.8 g); 
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NMR Spectrums 3.62 (s, 3H), 4.51 (d, 2H), 5,34 (broad t, IH), 6.8 (m, 
IH), 6.99 (d, IH), 8.27 (d, IH). 

The material so obtained was coupled to 2-fluoro-5-nitrotoluene 
and the resultant product was reduced using analogous procedures to 
those described in Note u. above. There vas thus obtained 
5-amino*2-tolyl 4-netho3eyp7rid-2-ylmethyl ether in 62X yield which 
gave the folloving NMR data:- 2.18 (s, 3H), 3.85 (s, 3H), 4.5 (broad 
s, 2H), 4.85 (s, 2H), 6.34 (m, IH), 6.43 (d, IH), 6.68 (d, IH), 6.9 
(n, IH), 7.05 (d, IH) , 8.36 (d, IH). 

hh. The product vas obtained as a dihydrochloride salt, nonohydrate 
and gave the folloving NMR data:- 2,3 (s, 3H), 2.72 (s, 3H), 3.97 (s, 
3H), 4.03 (s, 3H), 5.46 (s, 2H), 7.11 (d, IH), 7.41 (s, IH), 7.49 (m, 
IH), 7.51 (s, IH), 7.69 (d, IH), 7.79 (d, IH), 8.26 (t, IH) , 8.42 (s, 
IH), 8.77 (s, IH), 11.57 (s, IH) . 

The 5-amino-2-tolyl 6-iiiethylp}rrid-2-ylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 6-methylpyrid-2-ylfflethanol 
( Chera. Pharm. Bull ., 1955, 3, 415) vas used in place of 

2- pyridinemethanol and 2-fluoro-5-nitrotoluene vas used in place of 

3- chloro-4-f luoronitrobenzene . 

ii. The product vas obtained as a dihydrochloride salt, monohydrate 
and gave the folloving NHR data:- 3.98 (s, 6H), 5.41 (s, 2H), 7.4 (s, 
IH), 7.45-7.62 (m, 3H) , 7.71 (d, IH), 8.04 (m, IH), 8.34 (s, IH), 8.71 
(m, IH), 8.82 (s, IH) , 11.58 (s, IH). 

The 4-amino-2,5-difluorophenyl 2-pyridylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 2, 4, 5-trif luoronitrobenzene vas 
used in place of 3-chloro-4-f luoronitrobenzene. 

jj. The product vas obtained as a dihydrochloride salt, monohydrate 
and gave the folloving NMR data:- 2.24 (s, 3H), 3.98 (s, 6H), 5.36 (s, 
2H), 7.01 (d, IH), 7.31 (t, IH), 7.4 (s, IH) , 7.53 (t, IH), 7.74 (d, 
IH), 8.06 (m, IH), 8.3 (s, IH), 8.69 (d, IH), 8.76 (s, IH), 11.47 (s, 
IH). 

The 5-amino-6-fluoro-2-tolyl 2-pyridylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 2,6-difluoro-3-nitrotoluene vas 
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used in place of 3-chloro-4-fluoronitrobenzene. 

kk. The product vas obtained as a dihydrochloride salt, dihydrate 
and gave the following NMR data:- 4.03 (s, 6H), 5.42 (s, 2H), 
7.2-7.35 (m, 2H), 7.4 (s, IH), 7.52 (t, IH), 7.7 (d, IH), 8.03 (m, 
IH), 8.35 (s, IH), 8.68 (d, IH), 8.8 (s, IH), 11.73 (s, IH). 

The 4-amino-2,3-difluorophen7l 2-pyridylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 2,3, 4-trifluoronitrobenzene vas 
used in place of 3-chloro*4-fluoronitrobenzene. 

Exaaple 16 

Using an analogous procedure to that described in Example 4, 
the appropriate ketone vas reduced vith sodium borohydride to give the 
compounds described in Table II. 
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1 Example 16 


Q 


Yield 


■ .D. 


1 Compound No* 




(«) 


cc) 


1 1* 


4-chlorophenyl 


48 


195-199 
(decomposes) 


1 2»> 


3-pyridyl 


15 


238-241 1 


1 3«= 


2-£uryl 


39 


228-230 1 


A*" 


2-thienyl 


12 


229-231 1 


5« 


2-thiazolyl 


90 


foam 1 


6* 


2-ifflidazolyl 


75 


>250 1 


7« 


2-oxazolyl 


31 


252-254 1 



Motes 

-a. The product was recrystalllsed from a mixture of hexane and 
ethyl acetate. It contained one equivalent of acetic acid and gave 
the following miR data:- 1.9 (s, 3H), 3.95 (s, 3H), 4.0 (s, 3H), 6.0 
(d, IH), 6.1 (d, IH), 7.2 (s, IH), 7.4 (s, 4H) , 7.6 (m, IH), 7.8 (m, 
2H), 8.0 (d, IH), 8.5 (s, IH), 9.5 (s, IH), 11.9 (s, IH). 
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b. The product contained 0.5 equivalents of acetic acid and gave 
the following NHR data:- 3.9 (s, 3H), 4.0 (s, 3H), 6.0 (d, IH), 6.2 
(d. IH), 7.25 (s. IH), 7.35 (m, IH), 7.7 (d, 2H), 7.8 (u,. 2H). 8.0 (d, 
IH), 8.4 (d, IH), 8.5 (s, IH), 8.6 (s, IH), 9.5 (s, IH). 

c. Ihe product contained 0.6 equivalents of water and gave the 
following MHR data:- 3.95 (s, 3H), 3.98 (s, 3H), 5.95 (d, IH), 6.10 
(», 2H), 6.38 (n, IH), 7.21 (s, IH), 7.57 (d, IH), 7.67 (d, IH), 7.82 
(8, IH), 7.86 (m, IH), 8.02 (d. IH), 8.53 (s, IH), 9.54 (s, IH). 

d. The product contained 0.6 equivalents of water and gave the 
following NHR data:- 3.95 (s, 3H) , 3.98 (s, 3H), 6.22 (d, IH) , 6.32 
(d, IH), 6.92 (n, 2H), 7.22 (s, IH), 7.43 (m, IH), 7.68 (d, IH), 7.83 
(s, IH), 7.86 (B, IH), 8.03 (d, IH), 8.52 (s, IH), 9.53 (s, IH). 

e. The product gave the following NHR data:- 3.68 (s, 3H), 3.72 (s, 
3H), 6.0 (d, IH), 6.25 (d, IH) , 6.56 (d, IH), 6.95 (s, IH), 7.44 (», ' 
2H), 7.55 («, 2H), 7.78 (s, IH), 8.25 (s, IH), 9.28 (s, IH). 

f. The product contained 1.2 equivalents of water and gave the 
following NHR data:- 3.94 (s, 3H), 3.99 (s, 3H), 6.05 (d, IH) , 6.17 
(d, IH). 6.94 (s, 2H), 7.24 (s, IH), 7.64 (d, IH), 7.82 (n, IH), 7.84 
(s, IH), 8.0 (d, IH), 8.53 (s, IH), 9.54 (s, IH), 11.98 (s, IH). 

g. The product gave the following NHR data:- 3.93 (s, 3H), 3.97 (s, 
3H), 5.97 (m, 2H) , 7.21 (s, IH), 7.59 (d, IH), 7.78-7.88 (n, 3H), 
8.01 (d, IH), 8.28 (s, IH), 8.51 (s, IH), 9.52 (s, IH). 

Exaiple 17 

A mixture of 7-acetoxy-4-(4-ben2oyl-3-chloroanilino)-6-methoxy- 
qulnazollne (0.75 g), a saturated aqueous anmoniua hydroxide solution 
(16 ml) and Methanol (25 nl) was stirred at ambient temperature for 30 
■Inutes. The mixture was evaporated and the residue was triturated 
under water. There was thus obtained 4-(4-benzoyl-3-chloroanilino)-7- 
h7drox7-6-methoxyqulnazollne (0.58 g, 68X), m-p. 155-157»C; 
HHR Spectrum: 4.0 (s, 3H), 7.14_(s, IH), 7.58 (m, 3H), 7.75 (m, 3H), 
7.87 (s, IH), 8.04 (m, IH), 8.26 (d, IH), 8.56 (s, IH), 9.74 (s, IH), 
10.47 (s, IH). 

The 7-acetoxy-4- ( 4-benzoyl-3-chloroanlllno) -6-methoxyqulnazollne 
used as a starting material was obtained as follows. 

A mixture of 2-amino-4-benzyloxy-5-methoxybenzaffllde ( J. Hed. 
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Chem^, 1977, 20, 146; 3.65 g), (3-dimethylamlno-2*azaprop-2-en-l- 
ylidene)diinethylamonlum chloride (Gold's Reagent, 2.7 g) and 
1,4-dioxan (40 al) was stirred and heated to reflux for 24 hours. 
Sodium acetate (1.1 g) and glacial acetic acid (0.6 nl) were added and 
the mixture was heated to reflux for 3 hours* The mixture was 
evaporated and water vas added to the residue. The solid so obtained 
vas isolated and recrystallised from acetic acid. There vas thus 
obtained 7-benzyloxy-6-methoxyquinazolin-4*one (2.3 g, 61%), m.p. 
>250*C. 

After appropriate repetition of the previous reaction, a mixture 
of the material so obtained (5 g), acetic anhydride (200 ml), sodium 
acetate (12 g), 101 palladiuro-on-carbon catalyst (1.5 g) and toluene 
(100 ml) vas stirred under an atmosphere of hydrogen for 3 hours. The 
mixture vas filtered and the filtrate vas evaporated. The residue vas 
partitioned betveen a mixture of ethyl acetate (500 ml), methanol (20 
ml) and vater (300 ml). The organic phase vas dried (MgSO^) and 
evaporated. The residue vas triturated under hexane. There vas thus 
obtained 7*acetoxy-6-methoxyquinazolin-4-one (1.1 g, 27%). 

After appropriate repetition of the previous reaction, a mixture 
of the material so obtained (2.1 g), thionyl chloride (75 ml) and DHF 
(5 drops) vas stirred and heated to reflux for 3 hours. The mixture 
vas evaporated and the residue vas partitioned betveen methylene 
.chloride and a saturated aqueous sodium bicarbonate solution. The 
organic phase vas dried (HgSO^) and evaporated to give 7-acetoxy-4- 
chloro-6-methoxyquinazoline (2 g, 93X). 

Using an analogous procedure to that described in Example 1, 
4-amino*2-chlorobenzophenone vas reacted vith 7<-acetoxy-4-chloro-6- 
methoxyquinazoline to give the required starting material in 54X 
yield; 

NHR Spectrum: 2.38 (s, 3H), 4.05 (s, 3H), 7.62 (m, 3H) , 7.74 (m, 4H), 
7.99 (m, IH), 8.20 (d, IH) , 8.52 (s, IH), 8.91 (s, IH) , 11.44 (broad 
s, IH). 

Example 18 

A mixture of 4-(4-benzoyl-3-chloroanilino)-7-hydroxy-6-methoxy- 
quinazoline (0.3 g), 2-bromoethyl methyl ether (0.155 g), potassium 
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carbonate (0.308 g) and DMA (50 «1) was stirred and heated to 80-C for 
2 hours. The mixture was cooled to ambient temperature and 
partitioned between ethyl acetate and water. The organic phase was 
washed with water, dried (MgSO^) and evaporated. The residue was 
purified by column chromatography using Increasingly polar mixtures of 
methylene chloride and methanol as eluent. There was thus obtained 

4-(4-benzoyl-3-chloroanilino)-6-methoxy-7-(2-methoxyethoxy)quina2oline 
(0.205 g, 60X), m.p. 183-184-C; 

NMR spectrum: 3.37 (s. 3H), 3.76 («, 2H) , 4.0 (s, 3H), 4.3 (», 2H), 

7.26 (s, IH), 7.58 («, 3H) , 7.74 (m, 3H), 7.88 (s, IH) , 8.05 (m, IH). 

8.27 (d, IH), 8.61 (s, IH), 9.76 (s, IH); 
Elemental Analysis: Found C, 63.1} H, 5.1; N, 9.0; 
CjjHjjClNgO^ O.SHjO requires C, 63.5; H, 4.9; N. 8.9Z. 

Example 19 

Using an analogous procedure to that described In Example 1, 
4-chloro-6.7-di-(2-methoxyethoxy)qulna2ollne hydrochloride was reacted 
with 4-amino-2-chloroben2ophenone to give 4-(4-benzoyl-3- 

chloroanlli„o)-6,7-di-(2-methoxyethoxy)qulna2oline hydrochloride salt 
In 322 yield, m.p. 242-244»C; 

NMR Spectrum: 3.37 (s, 6H). 3.8 (m, 4H), 4.36 («, 2H), 4.44 (m, 2H), 
7.43 (s, IH), 7.62 («, 3H) , 7.75 (m, 3H) , 8.0 (m, IH), 8.18 (d, IH), 
.8.51 (s, IH), 8.93 (s, IH) , 11.63 (broad s, IH); 
Elemental Analysis: Found C, 59.3; H, 5.1; N, 8.0; 
CjyHjgClNgOj HCl requires C, 59.6; H, 5.0; N, 7.72. 

The «-chloro-6,7-di-(2-methoxyethoxy)qulna2oline hydrochloride 
used as a starting material was obtained as follows :- 

A mixture of ethyl 3,4-dihydroxyben2oate (7.29 g), 2-bromoethyl 
methyl ether (11.3 ml), potassium carbonate (16.6 g) and acetone (100 
■1) was stirred and heated to reflux for 20 hours. The mixture was 
filtered and the filtrate was evaporated. The residue was purified by 
column chromatography using a 3i2 mixture of hexane and ethyl acetate 
as eluent. There was thus obtained ethyl 
3,4-dl-(2-methoxyethoxy)ben2oate (9.4 g), m.p. 53-54«C. 

Nitric acid (702, 75 ml) was stirred and cooled to 0-C. The 
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benzoate so obtained was added portionvise over 30 minutes and the 
mixture vas stirred at 0*C for 10 minutes. The mixture was diluted 
into water and extracted with methylene chloride. The organic phase 
vas evaporated to give ethyl 4,5-di-(2*methoxyethoxy)-2-nitroben2oate 
(10.4 g). 

A mixture of the material so obtained > lOX palladium-on^carbon 
catalyst (2 g), cyclohexane (25 ml) and methanol (125 ml) vas stirred 
and heated to reflux for 9 hours. The mixture vas cooled to ambient 
temperature y filtered and the filtrate vas evaporated* There vas thus 
obtained ethyl 2-amino-4y5-di-(2-methoxyethoxy) benzoate. 

A mixture of the material so obtained and formamide (50 ml) vas 
stirred and heated to IJO^'C for 18 hours. The mixture vas cooled to 
ambient temperature and the bulk of the remaining formamide vas 
evaporated. The residue vas triturated under ethanol to give 
6»7-di-(2-methoxyethoxy)quinazolin-4-one (4.9 g). 

A mixture of a portion (3.54 g) of the material so obtained, 
thionyl chloride (50 ml) and DMF (0.3 ml) vas stirred and heated to 
reflux for 2.5 hours. The mixture vas evaporated and the residue vas 
stirred under isohexane to give 4-chloro-6,7-di-(2-roethoxyethoxy)- 
quinazoline hydrochloride (4,08 g). 

Example 20 

Using an anlogous procedure to that described in Example 1, 
6-acetoxy-4-chloroquinazoline hydrochloride vas reacted vith 
4-amino-2-chlorobenzophenone to give 6-acetoxy-4-(4-benzoyl-3- 
chloroanilino) quinazoline hydrochloride salt in 47% yield, m.p. 
>250«C; 

NNR Spectrum: 2.4 (s, 3H), 7.6 (m, 3H), 7.75 (m, 3H), 7.9-8.1 (m, 3H), 
8.2 (d, IH), 8.7 (d, IH), 9.0 (s, IH), 11.25 (broad s, IH); 
Elemental Analysis: Found C, 60.4; H, 3.7; N, 9.2; 
^23^16^^3^3 requires C, 60.8; H, 3.8; N, 9.25Z. 

The 6*acetoxy-4-chloroquinazoline hydrochloride used as a 
starting material vas obtained as follovs:- 

A mixture of 5-hydroxyanthranilic acid (40 g) and formamide (100 
ml) vas stirred and heated to leO^'C for 90 minutes. The mixture vas 
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cooled to 100-C and water (600 .1) was added. The solid was isolated 
and dried. There was thus obtained 6-hydroxyquina2olln-4-one (29.6 
8). 

A Bixture of a portion (24.5 g) of the inaterial so obtained, 
acetic anhydride (50 «1). 4-di««tliylaiidnopyridine (0.2 g) and DMA (100 
■1) was stirred and heated to 80-C for 1 hour. The mixture was cooled 
to ambient temperature and evaporated. The residue was triturated 
under water (500 al). The solid so obtained was isolated and dried to 
give 6-acetoxyquinazolin>4-one (23.4 g). 

Osing an analogous procedure to that described in the first 
paragraph of the portion of Example 1 which is concerned with the 
preparation of starting materials, 6-acetoxyqulna2olin-4.one was 
reacted with thionyl chloride to give 6-acetoxy-4-chloroqulna2ollne 
hydrochloride which was used without further purification. 

Ewple 21 

A mixture of 6-acetoxy-4-(4-benxoyl-3-chloroanllino)quinazoline 
hydrochloride salt (1.55 g), a saturated aqueous ammonium hydroxide 
solution (10 ml) and methanol (100 ml) was stirred and heated to 
reflux for 30 minutes. The mixture was evaporated. The residue was 
stirred with water (100 ml) and the solid material was isolated and 
washed with water (10 ml) and diethyl ether (20 ml) and dried. There 

was thus obtained 4-(4-ben2oyl-3-chloroanilino)-6-hydroxyquinaxoline 
(1.19 g), m.p. >250»C; 

HMR Spectrum: 7.5-7.65 (n, 4H), 7.7-7.9 («, 5H), 8.1 («, IH), 8.4 (d, 
IH), 8.65 (s, IH); 

Elemental Analyslsx Found C, 66.0; H, 3.7; N, 11.0; 
Cj^Hj^ClNjOj O.35H2O requires C, 66.0; H, 3.9; N, 11. OX. 

Example 22 

A mixture of 4-(4-ben2oyl-3-chloroanilino)-6-hydroxyquina2oline 
(1-09 g), 1,2-dibromoethane (15 ml), potassium carbonate (3 g) and DMF 
(125 ml) was stirred and heated to 80-C for 2 hours. The mixture was 
filtered and the filtrate was evaporated. The residue was purified by 
column chromatography using increasingly polar mixtures of methylene 
chloride and methanol to give an oil which was treated with a 
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saturated solution of hydrogen chloride gas in diethyl ether. The 
precipitate was isolated, washed vith diethyl ether and dried. The 
■aterial so obtained was further purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent* There was thus obtained 4-(4-ben2oyl-3-chloroanilino)-6- 
(2-bromoethoxy)quinazoline (0.45 g) , m.p. 104«106*C; 
NMR Spectrum: 3.95 (t, 2H), 4.55 (t, 2H), 7.55-7.85 (m, 8H), 8.05 (m, 
2H), 8.3 (d, IH), 8.75 (s, IH), 9.9 (broad s, IH); 
Elemental Analysis; Found C, 55.4; H, 3.9; N, 8.1; 
^23^17®^^^3°2 °-'^2® requires C, 55.4; H, 3.8; N, 8.4X. 

Example 23 

A mixture of 4-(4-benzoyl-3-chloroanilino)-6-(2*bromoethoxy)- 
quinazoline (0.35 g) and a solution of methylamine in ethanol (33%, 30 
ml) was stirred and heated to 55 *C for 5 hours under a condenser 
loaded vith solid carbon dioxide. The mixture was evaporated and the 
residue was purified by column chromatography using a 15:0.8:0.1 
mixture of methylene chloride, methanol and a saturated aqueous 
ammonium hydroxide solution as eluent. The material so obtained vas 
treated vith a saturated solution of hydrogen chloride in diethyl 
ether. The precipitate vas isolated and dried. There vas thus 
obtained 4- ( 4-ben2oyl-3-chloroanilino) -6- ( 2-methylaminoethoxy ) - 
quinazoline dihydrochloride salt (0.24 g), m.p. >250*C; 
HMR Spectrum (CD3SOCD3 + CDjCOjD): 2.75 (s, 3H), 3.5 (t, 2H) , 4.6 (t, 
2H), 7.55-7.85 (m, 7H), 7.95-8.1 (m, 2H), 8.25 (d, IH), 8.65 (d, IH), 
9.0 (s, IH); 

Elemental Analysis: Found C, 55.5; H, 4.7; N, 11.0; 
*^24**21^^4°2 ^"^^ O.eHjO requires C, 55.8; H, 4.7; N, 10. 8X. 

Example 24 

Using an analogous procedure to that described in Example 1, 
6*acetoxy-4-chloroquinazoline hydrochloride vas reacted vith 
4-amino-2-chlorophenyl 2-thienyl ketone to give 6-acetoxy-4-I3-chloro- 
4-(2-thienylcarbonyl)anilino] quinazoline hydrochloride salt in 77X 
yield, m.p. >250'C; 

NMR Spectrum: 2.4 (s, 3H), 7.3 (m, IH), 7.55 (m, IH), 7.75 (d, IH), 
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7.9-8.2 («, 5H), 9.05 (s, IH), 11.5 (broad s, lH)j 
Elemental Analysis; Found C, 53.7; H, 3.2; N, 8.8; 
CjjHj^ClNgOjS IHCl O.5H2O requires C, 53.7; H, 3.4; H, 8.95Z. 

Bxaaplc 25 

The sequence of reactions described in Examples 21 to 23 vere 
repeated except that 6-acetoxy-4-[3-chloro-4-(2-thlenylcarbonyl)- 
anilinojquinazoline hydrochloride salt vas used in place of 6-acetoxy- 
4-I4-ben2oyl-3-chloroanilino)quinazoline hydrochloride salt. There 
vere thus obtained: - 

Compound 25(1): 4-I3-chloro-4-(2-thienylcarbonyl)anilinoJ-6-hydroxy- 
quinazoline, m.p. >2S0*C; 

NMR Spectrum: 7.3 («, IH). 7.45 (m. IH). 7.55 (m, IH), 7.65 (d, IH), 
7.75 (d, IH), 7.85 (d, IH), 8.05-8.15 (m, 2H), 8.35 (d, IH) , 8.6 (s, 
IH), 9.8 (broad s, IH), 10.2 (broad s, IH); 

Compound 25 (2 ) : 6- {2-bromoethoxy) -4- [3-chloro-4- (2-thienylcarbonyl) - 
anilinojquinazoline, m.p. 175-177»C; 

NHR Spectrum: 3.95 (t, 2H), 4.55 (t, 2H), 7.25 (t, IH) , 7.6 (m. 3H) , 
7.8 (d, IH), 8.0 (d, IH). 8.1 (m, IH) , 8.15 (d, IH), 8.3 (d, IH), 8.65 
(s, IH), 9.85 (broad s, IH) ; and 

Compound 25(3): 4-[3-chloro-4-(2-thienylcarbonyl)anilinoI-6-(2- 
methylaminoethoxy)quina2oline dihydrochloride salt, m.p. >250»C; 
NMR Spectrum (CD3SOCD3 + CD3CO2D): 2.65 (s, 3H) , 3.45 (t, 2H), 4.55 
(t, 2H), 7.25 (t, IH), 7.5 (d, IH), 7.65 (m, 2H), 7.9 (d, IH). 8.1 (m, 
2H). 8.25 (d, IH). 8.5 (d, IH), 8.85 (s, IH). 



Example 26 

Using an analogous procedure to that described in Example 21, 
6-acetoxy.4. (3-chloro-4- ( l-methyllmidazol-2-ylthio ) anlllno J quinazoline 
hydrochloride salt vas hjrdrolysed to give 4-{3-chloro-4-(l-methyl- 
imidazol-2-ylthlo)anilino]-6-hydroxyquinazollne in 64X yield; 
NMR Spectrum: 3.45 (s, 3H). 6.65 (d, IH), 7.15 (d, IH) , 7.45 (m, 2H), 
7.65-7.8 (m, 3H), 8.25 (d, IH), 8.45 (s, IH), 9.55 (broad s, IH). 

The starting material was obtained by the reaction of 
6-acetoxy-4-chloroqulnazoline hydrochloride vith 4-amino-2- 
chlorophenyl l-methylifflidazol-2-yl sulphide using an analogous 
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procedure to that described In Example 1. 
Exaaple 27 

Using an analogous procedure to that described in Exanple 1, 
6-acetoxy-4-chloroquinazoline hydrochloride was reacted with 
4-amino-2-fluorophenyl l-methyliraida2ol-2-yl sulphide to give 

6-acetoxy-4-[3-fluoro-4-(l-methylijnida2ol-2-ylthio)anilinoJquinazoline 
dihydrochlorlde salt in 58X yield, a. p. 245-248 (decomposes); 
NMR Spectrum: 2.5 (s, 3H), 4.0 (s, 3H) , 7.5-8.2 (m. 7H), 8.95 (d, IH), 
9.1 (s, IH), 11.6 (broad s. IH); 

Elemental Analysis: Found C, 49.2; H, 3.7; N, 14.1; 
*^20"l6™5*^2^ O.3H2O requires C, 49.2; H, 3.8; N, 14.42. 

The 4-amino-2-fluorophenyl l-methylimidazol-2-yl sulphide used 
as a starting material was obtained from 3 , 4-dif luoronitrobenzene 
using analogous procedures to those mentioned in the portion of 
Example 10 which is concerned with the preparation of starting 
materials. 

Example 28 

A mixture of 4-(4-hydroxy-3-methylanllino)-6, 7-dimethoxy- 
quinazoline (1 g), 4-cyanobenzyl bromide (0.564 g), potassium 
carbonate (1.59 g), potassium iodide (0.716 g), acetone (50 ml) and 
ethanol (50 ml) was stirred and heated to reflux for 16 hours. A 
second portion of 4-cyanobenzyl bromide (0.3 g) was added and the 
mixture was stirred and heated to reflux for 2 days. The mixture was 
cooled to ambient temperature, filtered and evaporated. The residue 
was purified by column chromatography using a 19:1 mixture of 
methylene chloride and methanol as eluent. There was thus obtained 
4- 1 4- ( 4-cyanobenzyloxy ) -3-methylanilino 1 -6 , 7-dimethoxyquinazoline 
(0.357 g, 29Z), m.p. 211-213»C; 

NMR Spectrum: 2.27 (s, 3H), 3.92 (s, 3H), 3.94 (s, 3H), 5.26 (s, 2H), 

7.01 (d, IH), 7.16 (s, IH), 7.49 (s, IH), 7.52 (m, IH), 7.68 (d, 2H), 

7.86 (m, 3H), 8.4 (s, IH), 9.47 (s. IH); 

Elemental Analysis: Found C, 69.6; H, 5.3; N, 12.5; 

C25N22N4O3 O.2H2O requires C, 69.8; H, 5.25; N, 13. OZ. 
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The 4-(4-hydroxy-3-»ethylanilino)-6,7-dlinethoxyqulnazollne used 
as a starting Material was obtained in 90X yield by the reaction of 
4-chloro-6,7-diBethoxyqulnazoline hydrochloride and 4-hydroxy-3- 
■ethylaniline using an analogous procedure to that described in 
Example 1 except that the reactants were heated to reflux for 3 hours. 

Exaaple 29 

Using an analogous procedure to that described in ExaiRple 28, 
except that the reaction solvent was acetone and the reactants were 
heated to reflux for 2 hours, 4-(4-hydroxy-3-i»ethylanillno)-6,7- 
dinethoxyquinazoline was reacted with 4-pyridylmethyl chloride to give 

6,7-diTOthoxy-4-[3-methyl-4-(4-pyridylmethoxy)anilinoIquina2oline in 
28X yield, n.p. 229-231«C; 

NMR Spectrum: 2.3 (s. 3H), 3.94 (s, 3H), 3.96 (s, 3H), 5.24 (s, 2H). 
7.0 (d, IH), 7.17 (s, IH), 7.5 (m, 4H). 7.82 (s. IH), 8.4 (s, IH), 8.6 
(n, 2H), 9.25 (broad s, IH); 

Elemental Analysis* Found C, 61.6; H, 5.1; N, 12.3; 

^23"22**4°3 O-SCaijClj O.SH^O requires C, 61.9; H, 5.35; N, 12.32- 

Exa»ple 30 

The procedure disclosed in Example 29 was repeated except that 
3-pyridylmethyl chloride was used in place of 4-pyridylmethyl 
chloride. There was thus obtained 6,7-dimethoxy-4- I3-methyl-4-(3- 
pyridylnethoxy)anilino]quinazoline in 10% yield, m.p. 211-213»C; 
NMR Spectrum: 2.24 (s, 3H), 3.93 (s, 3H), 3.95 (s, 3H), 5.20 (s,' 2H) , 
7.08 (d, IH), 7.18 (s. IH), 7.58-7.42 (m, 3H), 7.82 (s, IH) , 7.91 (n, 
IH), 8.39 (s, IH), 8.56 (m, IH), 8.71 (d, IH), 9.36 (s, IH) ; 
Elemental Analysis: Found C, 64.9; H, 5.5; M, 12.9; 
^23"22"4*^3 l-^HjO requires C, 65.1; H, 5.8; N, 13. 2X. 

Example 31 

A mixture of 7-hydroxy-6-methoxy-4-(3-methyl-4-(2-pyridyl- 
methoxy)anilino]quinazoline (0.4 g) , 2,2,2-trifluoroethyl 
trichloromethanesulphonate (0.29 g), potassium carbonate (0.28 g) and 
DMF (50 ml) was stirred and heated to lOO'C for 3 hours and stored at 
ambient temperature for 66 hours. The mixture was partitioned between 
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ethyl acetate and water. The organic phase was washed with water and 
with brine » dried (HgSO^) and evaporated. The mixture was 
concentrated by evaporation. Hexane was added and the precipitate was 
isolated. There was thus obtained 6-methoxy-4-(3-methyl-4-(2-pyridyl- 
Biethoxy)anilino]-7-(2,2,2-tri£luoroethoxy)quina2oline (0.225 g, 46X), 
n.p. 213-215*C; 

NMR Spectrum: 2.32 (s, 3H), 4.07 (s, 3H), 5.08 (m, 2H) , 5.32 (s, 2H), 
7.15 (d, IH), 7.46 (m, 4H), 7.68 (d, IH), 8.0 (m, IH), 8.36 (s, IH), 
8.66 (d, IH), 8.8 (s, IH) , 11.39 (broad s, IH); 
Elemental Analysis: Found 60.0; H, 4.6; N, 11.5; 
^24"21^3^4°3 requires C, 59.9; H, 4.65; N, 11. 6Z. 

The 7-hydroxy-6-methoxy-4- [3-methyl-4- ( 2-pyridylmethoxy) - 
anilino]quinazoline used as a starting material was obtained as 
follows:- 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture was heated to reflux for 3 hours, 
7-acetoxy-4-chloro-6-methoxyquina2oline was reacted with 
5-amino-2-tolyl 2-pyrldylmethyl ether to give 7-acetoxy-6-niethoxy-4- 
I3-methyl-4-(2-pyridylmethoxy)anilino]quina2oline in 64Z yield; 
NMR Spectrum: 2.32 (s, 3H), 2.38 (s, 3H), 4.03 (s, 3H) , 5.27 (s, 2H), 
7.14 (m, IH), 7.42 (m, 2H), 7.51 (s, IH) , 7.60 (d, IH), 7.74 (s, IH), 
7.92 (m, IH), 8.48 (s, IH), 8.63 (d, IH), 8.81 (s, IH), 11.42 (broad 
s, IH). 

The material so obtained was hydrolysed using an analogous 
procedure to that described in Example 21. There was thus obtained 
7-hydroxy-6-methoxy*4- [ 3-methyl-4- ( 2-pyridylmethoxy) aniline] - 
quinaaoline in 91% yield; 

NMR Spectrum: 2.31 (s, 3H), 3.98 (s, 3H), 5.24 (s, 2H), 7.03 (d, IH), 
7.08 (s, IH), 7.36 (m, IH), 7.5 (m, 2H) , 7.58 (d, IH), 7.87 (m, 2H), 
8.42 (s, IH), 8.6 (m, IH) , 9.65 (s, IH) . 

Example 32 

Hydrogen chloride gas was led during 5 minutes into a stirred 
mixture of 4-(4-benzoyl-3-chloroanilino)-6-nitroquinazoline 
hydrochloride salt (0.3 g), iron powder (0.3 g) and ethanol (20 ml). 
The mixture was stirred at ambient temperature for 16 hours. The 
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■ixture vas evaporated and the residue vas partitioned between ethyl 
acetate and 2M aqueous sodium hydroxide solution. The organic phase 
vas dried (MgSO^) and evaporated. The residue vas purified by coW 
chromatography using Increasingly polar mixtures of .ethylene chloride 
and methanol as eluent. There vas thus obtained 

6-amino-4-(4-benzoyl-3-chloro.anilino)quina2oline (0.03 g). • n 
249-252»Cj 

mm Spectrum: 5.5 (s. 2H), 7.3 (m, 2H), 7.6 (m. «H) , 7.7 (d, IH), 7.8 
(». 2H), 8.05 (m, IH), 8.3 (d, IH), 8.5 (s, IH). 9.7 (broad s, IH). 

The «-(4-ben2oyl-3-chloroanillno)-6-nitroquina2oline 
hydrochloride salt used as a starting material was obtained in 33X 
yield by the reaction of 4-chloro-6-nitroquina2oline (European Patent 
Application No. 0566226, within Example 8 thereof) and 
4-amino-2-chloroben2ophenone using an analogous procedure to that 
described in Example 1. 



Example 33 

Osing an analogous procedure to that described in Example 22, a 
mixture of 4-I3-fluoro-4-(l-methylimida2ol-2-ylthio)anilinoI-6- 
hydroxyquinazoline was reacted with 1 , 2-dibro«oethane to give 6.(2- 

bromoethoxy)-4-r3-fluoro-4-(l-methylinida2ol-2-ylthio)anilinoJ- 
quina2oline in 452 yield; 

NMR Spectrum: 3.68 (s, 3H), 3.92 (t, 2H) , 4.5 (t, 2H), 7.07 (d, IH), 
7.1 (t, IH), 7.45 (d, IH), 7.55-7.65 (m, 2H), 7.78 (d, IH), 7.95 (d, 
IH). 8.05 (m, IH), 8.57 (s, IH), 9.73 (s, IH) ; 
Elemental Analysis: Found C, 50.4? H, 3.5; N, 14.4; 
CjQHj^BrFNjOS O.ISH^O requires C, 50.4; H, 3.7; N, 14. 7X. 

The «-I3-fluoro-4-(l-methylimida2ol-2-ylthio)anilinoJ-6-hydroxy- 
quina2oline used as a starting material vas obtained in 58Z yield by 
the hydrolysis of 6-acetoxy-4-13-fluoro-4-(l-methylimida2ol-2-ylthio)- 
anilino)quina2oline using an analogous procedure to that described in 
Example 21. 



Example 34 

Using an analogous procedure to that described in Example 23, 
6- (2-bromoethoxy) -4- [3-f luoro-4- ( l-methylimida2ol-2-ylthio)anilinoJ - 
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qulnazoline was reacted vith methylamine and the material obtained 
from the chrmatographic purification was triturated under diethyl 
ether rather than being treated with hydrogen chloride. There was 
thus obtained 4-" [3-fluoro-4-(l-nethylimida2ol-2-ylthio)anilinoJ-6- 
(2-methylaminoethoxy)quinazoline in 65Z yield, m.p. 194-195»C; 
NMR Spectrum: 2.38 (s, 3H) , 2.93 (t, 2H), 3.68 (s, 3H) , 4.22 (t, 2H), 
7.07 (d, IH), 7.1 (t, IH), 7.43 (t, IH) , 7.53 (m, IH) , 7.63 (m, IH), 
7.75 (d, IH), 7.92 (d, IH), 8.05 (m, IH), 8.55 (s, IH) , 9.72 (s, IH); 
Elemental Analysis: Found C, 59.6; H, 5.0; N, 19.8; 
^21^2I™6°^ requires C, 59.4; H, 5.0; N, 19. 8X. 

Example 35 

A mixture of 4-[4-(4-cyanobenzyloxy)-3-methylanilinoI- 
6,7-dimethoxyquinazoline (0.05 g), powdered potassium hydroxide (0.05 
g) and tert-butanol (3 ml) was stirred and heated to reflux for 90 
minutes. A second portion of potassium hydroxide (0.1 g) was added 
and the mixture was heated to reflux for 4 hours. The mixture was 
cooled to ambient temperature and partitoned between methylene 
chloride and a saturated aqueous sodium chloride solution. The 
organic phase was dried (MgSO^) and evaporated. There was thus 
obtained 4- [ 4- ( 4-carbamoylben2yloxy) -3-methylanilino] - 
6,7-dimethoxyquinazoline (0.022 g), m.p. >250*C; 

HMR Spectrum: 2.28 (s, 3H), 3.94 (s, 3H), 3.96 (s, 3H), 5.21 (s, 2H), 
7.04 (s, IH), 7.16 (s, IH), 7.32 (s, IH), 7.48 (m, 2H), 7.55 (d, 2H), 
7.82 (s, IH), 7.88-7.95 (m, 3H), 8.38 (s, IH) , 9.32 (s, IH); 
Elemental Analysis: Found C, 65.2; H, 5.7; N, 15.7; 
^25^24^4°4 0-8"2** "^^i"^" C, 65.4; H, 5-6; N, 12. 2Z 

Example 36 

A mixture of 6-(2-bromoethoxy)-4- [3-methyl-4-(2-pyridylmethoxy)- 
anilino]quinazoline (0.2 g) and a solution of methylamine in ethanol 
(33Z, 50 ml) was stirred and heated to reflux for 3 hours. The 
mixture was evaporated and the residue was purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent. There was thus obtained 
6- ( 2 -methylaminoethoxy ) - 4- [ 3-methyl- 4- ( 2 -pyr i dylmethoxy ) anilino J - 
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qulnazoline as a gun (0.03 g, 17Z); 

NMR Spectrum: 2.29 (s, 3H), 2.38 (s, 3H) , 2.96 (t, 2H), 4.2 (t, 2H), 

5.23 (s, 2H), 7.04 (d, IH), 7.36 IH), 7.47 (m, IH) , 7.55 (a, 3H). 

7.69 (d, IH), 7.86 (m, 2H), 8.42 (s, IH), 8.59 (d, IH), 9.46 (s, IH). 

The 6-(2-bro»oethoxy)-4- [3-TOthyl-4- (2-i)yrldyl«ethoxy)anllinoJ - 
qulnazoline used as a starting material was obtained as follows t> 

Using an analogous procedure to that described in Example 1, 
6-acetoxy-4-chloroquinazoline vas reacted with 5-anino-2.tolyl 
2-pyrldylmethyl ether to give 6-acetoxy-4>I3-nethyl-4-(2. 
pyridylaethoxy) aniline J quinazoline in 35Z yield, m.p. 149-151-C; 
MMR Spectrum: 2.32 (s, 3H), 2.41 (s, 3H), 5.28 (s. 2H), 7.1 (d/lH). 
7.38-7.52 (m, 3H), 7.6 (d, IH), 7.93 (n, 3H), 8.62 (», 2H), 8.88 (s, 
IH), 11.28 (s, IH). 

The material so obtained was hydrolysed using an analogous 
procedure to that described in Example 17. There was thus obtained 

6-hydroxy-4-I3-methyl-4-(2-pyridylmethoxy)anilino] qulnazoline in 93X 
yield, m.p. >250»C; 

HMR Spectrum: 2.3 (s, 3H), 5.21 (s, 2H), 6.98 (d, IH), 7.37 (m, 2H), 
7.59 (m, 4H), 7.74 (d, IH), 7.86 (m, IH), 8.38 (s, 1H),8.6 (d, IH), 
9.32 (s, IH), 9.94 (s, IH). 

The material so obtained was reacted with 1,2-dibronoethane 
using an analogous procedure to that described in Example 22. There 
-was thus obtained 6-(2-bromoethoxy)-4-I3-methyl-4-(2-pyridylmethoxy)- 
anilino]quinazoline in 9% yield; 

NMR Spectrun: 2.3 (s, 3H), 3.92 (t, 2H) , 4.5 (t, 2H), 5.23 (s, 2H), 
7.04 (d, IH), 7.38 (m, IH) , 7.53 (m, 2H), 7.72 (d, IH), 7.85 (m, IH) , 
7.94 (m, 3H), 8.43 (s, IH), 8.6 (m, IH) , 9.47 (s, IH). 



Example 37 

A solution of 2-dimethylaminoethyl chloride, hydrochloride salt 
(1.19 g) in water (20 ml) was basified by the addition of 2H sodium 
Iqrdroxide solution. The mixture was extracted with toluene and the 
organic extract was dried over pellets of potassium hydroxide. There 
was thus obtained a solution of 2>dimethylaminoethyl chloride. 

Sodium hydride (60X dispersion in mineral oil, 0.4 g) was added 
to a solution of 6-hydroxy-4-(3-methyl-4-(2-pyridylmethoxy)anilino]- 
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qulnazoline (2.7 g) in DMF (80 ml). The mixture vas stirred and 
heated to lOO'C for 30 minutes. The solution of 2*dimethylaminoethyl 
chloride in toluene vas added and the mixture vas heated to 100*C for 
2*5 hours. The mixture vas cooled to ambient temperature and 
partitioned betveen ethyl acetate and vater. The organic phase vas 
vashed vith vater and vith brine « dried (NgSO^) and evaporated. The 
residue vas purified by column chromatography using a 20:1 mixture of 
methylene chloride and methanol as eluent. There vas thus obtained 
6- (2-dimethylaminoethoxy)-4- [3-raethyl-4-(2-pyridylmethoxy)anilino] - 
quinazoline (0.8 g, 25Z), m.p. 93-95''C; 

NMR Spectrum: 2.32 (s, 3H) , 2.78 (t, 2H), 4.2A (t, 2H), 5.22 (s, 2H), 
7.03 (d, IH), 7.36 (m, IH), 7.45 (m, IH), 7.55 (m, 3H) , 7.67 (d, IH), 
7.86 (m, 2H), 8.39 (s, IH), 8.58 (m, IH), 9.43 (s, IH); 
Elemental Analysis: Found C, 66.0; H, 6.5; N, 15.4; 
^24^27^5°2 ^•*^2° requires C, 66.0; H, 6.6; 15*4Z. 

Example 38 

A mixture of 4-[2-fluoro--4-(2-pyridylmethoxy)anilino)-6- 
hydroxyquinazoline (1.23 g), 3-morpholinopropyl chloride 
( J.Amer.caiem.Soc . 1945, 67, 736; 1.5 g), potassium carbonate (3 g) 
and DMF (100 ml) vas stirred and heated to 105 ""C for 2 hours. The 
mixture vas cooled to ambient temperature, filtered and the filtrate 
.vas evaporated. The residue vas purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent. The material so obtained vas triturated under diethyl 
ether. There vas thus obtained 4-[2-fluoro-4*(2-pyridylmethoxy)- 
anilino]-6*(3-morpholinopropoxy)quinazoline (0.89 g), m.p. 164-166''C; 
NMR Spectrum: 1.98 (m, 2H), 2.4 (m, 4H), 3.6 (t, 4H}, 4.15 (t, 2H) , 
5.25 (s, 2H), 6.95 (m, IH), 7.07 (m, IH), 7.35 (m, 2H), 7.45 (m, IH), 
7.55 (m, IH), 7.68 (d, IH), 7.83 (t, IH) , 7.9 (m, IH), 8.33 (s, IH) , 
8.6 (m, IH), 9.48 (s, IH); 

Elemental Analysis: Found C, 66.1; H, 5.9; N, 14.0; 

^27^28^5^3 '^9^^^^^ ^» 66.2; H, 5.8; N, 14.3Z. 

The 4- [2-f luoro-4-(2-pyridylmethoxy)anilino] -6-hydroxy- 
quinazoline used as a starting material vas obtained as follovs:- 

Using an analogous procedure to that described in Example 1, 
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6-acetoxy-4-chloroquinazoline was reacted with 4-anlno-3-fluorophenyl 
2-pyrldyliBetIi7l ether to give 6-acetoxy-4-[2-fluoro-4-(2-pyridyl- 
■etboxy)anillno]qulnazoline in 94X yield. 

The Material so obtained was hydrolysed using an analogous 
procedure to that described in Exanple 17 to give 

4-I2-fluoro-4-(2-pyridylaethoxy)anilinol-6-hydroxyquinazollne in 711 
yield. 

E»a«ple 39 

A mixture of 6-hydroxy-7-methoxy-4-[3-Bethyl-4-(2- 
pyridylmethoxy) aniline Jquinazoline (1.25 g), 3-dinethylaininopropyl 
chloride, hydrochloride salt (1.04 g), potassium carbonate (2.2 g) and 
DMF (80 ml) was stirred and heated to 80»C for 3 hours. The mixture 
was cooled to ambient temperature and partitioned between ethyl 
acetate and water. The organic phase was washed with water and with 
brine, dried (MgSO^) and evaporated. The material so obtained was 
recrystallised from a mixture of hexane and methylene chloride. There 
was thus obtained 6-(3-dinethylaminopropoxy)-7-methoxy-4-[3>methyl-4- 
(2-pyridylmethoxy)anilino]quina2oline (0.81 g, 52X), n.p. 149-151»C; 
MIR Spectrum: 1.97 (m, 2H). 2.18 (s, 6H), 2.3 (s. 3H), 2.43 (t, 2H), 
3.93 (s. 3H), 4.16 (t, 2H), 5.21 (s, 2H), 7.03 (d, IH), 7.15 (s, IH), 
7.35 (m. IH), 7.49 (s, IH), 7.56 (m, 2H), 7.62 (s, IH), 7.66 (m. IH), 
-8.37 (s, IH), 8.59 (m, IH), 9.34 (s, IH); 
Elemental Analysis: Foimd C, 67.9; H, 6.7; N, 14.6; 
C^yHgjNjOg requires C, 68.5; H, 6.6; N, 14. 8X. 

The 6-hydroxy-7-methoxy-4- [3-methyl-4-(2-pyridylmethoxy)- 
anllinojquinazoline used as a starting material was obtained as 
follows :- 

6,7-Dimethoxyqulnazolin-4-one (European Patent Application No. 
0 566 226, Example 1 thereof; 26.5 g) was added portionwlse to stirred 
■ethanesulphonic acid (175 ml). L-Hethionlne (22 g) was added and the 
resultant mixture was stirred and heated to reflux for 5 hours. The 
Mixture was cooled to ambient temperature and poured onto a mixture 
(750 ml) of ice and water. The mixture was neutralised by the 
addition of a concentrated (40X) aqueous sodium hydroxide solution. 
The precipitate was isolated, washed with water and dried. There was 
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thus obtained 6-hydroxy-7-methoxyquinazolln-4-one (11.5 g). 

After repetition of the previous reaction, a mixture of 
6-h7droxy-7-nethoxyquinazolin-4-one (14.8 g), acetic anhydride (110 
■1) and pyridine (14 ml) vas stirred and heated to 100*C for 2 hours. 
The mixture vas poured onto a mixture (200 ml) of ice and vater. The 
precipitate vas isolated » vashed vith vater and dried. There vas thus 
obtained 6-acetoxy-7-methoxyquinazolin-4-one (13 g, 75Z); 
NHR Spectrum: 2.3 (s, 3H), 3.8 (s, 3H), 7.3 (s, IH), 7.8 (s, IH), 8.1 
(s, IH), 12.2 (broad s, IH). 

After repetition of the previous steps, a mixture of 
6-acetoxy-7-methoxyquinazolin-4-one (15 g), thionyl chloride (215 ml) 
and DMF (4.3 ml) vas stirred and heated to 90*C for 4 hours. The 
mixture vas cooled to ambient temperature and the thionyl chloride vas 
evaporated. There vas thus obtained 6-acetoxy-4-chloro-7- 
methoxyquinazoline, hydrochloride salt, vhlch vas used vlthout further 
purification. 

Using an analogous procedure to that described in Example 1, 
6-acetoxy-4-chloro-7-methoxyquinazoline, hydrochloride salt, vas 
reacted vith 5-amino-2-tolyl 2-pyridylmethyl ether to give 
6-acetoxy*7-methoxy-4- [3-methyl-4- (2«-pyridylmethoxy)anillno] - 
quinazoline in 60!^ yield; 

NMR Spectrum: 2.3 (s, 3H) , 2,38 (s, 3H), 4.01 (s, 3H), 5.26 (s, 2H), 
.7.1 (d, IH), 7.34-7.48 (m, 4H), 7.58 (d, IH), 7.89 (m, IH), 8.6 (ra, 
2H), 8.84 (s, IH), 11.04 (s, IH). 

The material so obtained vas hydrolysed using an analogous 
procedure to that described in Example 17 to give 6-hydroxy-7- 
methoxy-4-[3-methyl-4-(2-pyrldylmethoxy)anlllno]quinazollne in 44X 
yield, m.p. 234-235*C; 

NMR Spectrum: 2.3 (s, 3H), 3.96 (s, 3H), 5.2 (s, 2H), 6.98 (d, IH), 
7.16 (s, IH), 7.35 (m, IH), 7.54 (m, 3H), 7.78 (s, IH), 7.88 (m, IH), 
8.35 (s, IH), 8.59 (m, IH) , 9.18 (s, IH) , 9.52 (s, IH). 

Example 40 

Using an analogous procedure to that described in Example 37, 
6-hydroxy-7-methoxy-4-[3-methyl-4-(2-pyridylmethoxy)anillno]- 
quinazoline vas reacted vith 2-dimethylamlnoethyl chloride to give 
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6.(2-dimetAylamiiioethoxy)-7-nethoxy-4.[3-nBthyl-4-(2-pyrldylmethoxy). 
anlllno]quinazoline In 47Z yield, m.p. 125-126»C; 

HMR Spectra.: 2.27 (s, 6H). 2.65 (t, 2H), 3.95 (I. 3H) . 4.2 (t, 2H), 
7.15 (», IH), 7.2 (8. IH), 7.38 (m, IH), 7.57 (m, IH), 7.82 (s, IH), 
8.33 (s, IH), 9.43 (s, 1H)| 

Elenental Analysis: Found C, 66.7; H, 6.2; N, 14.8; 
*^26"29''5®3 O-SHjO requires C, 66.7; H, 6.4; N, 14.95X. 

Exaaple 41 

Using an analogous procedure to that described in Example 38, 

6-hydroxy-7-nethoxy-4- r3-nethyl-4- (2-pyridyli«ethoity) anillno J - 
quinazoline vas reacted with 3-morpholinopropyl chloride to give 7- 

iMthoxy-4-[3-methyl-4-(2.pyridyl«ethoxy)anilinol-6-(3-Biorpholino- 
propoxy) quinazoline in 53Z yield; 

NMR Spectrum; 1.99 (t, 2H), 2.38 (t, 4H). 2.47 (t, 2H), 3.59 (t, 4H), 

3.94 (s, 3H), 4.18 (t, 2H), 5.22 (s, 2H), 7.03 (d, IH) , 7.15 (s, IH), 

7.35 (m, IH), 7.53 (m, 3H), 7.85 (m, 2H), 8.38 (s, IH), 8.6 (d, IH), 
9.32 (s, IH); 

Elemental Analysis: Found C, 66.0; H, 6.5; N, 13.0; 
CjgHgjNjO^ O.6H2O requires C, 66.2; H, 6.55; N; 13. 5X. 

Bxample 42 

A mixture of 6-amino-4-[3-methyl-4-(2-pyrldylmethoxy)anilinoI- 
quinazoline (0.78 g), acetic anhydride (1.1 ml) and DMA (8 ml) vas 
stirred at ambient temperature and the residue vas triturated under 
methylene chloride. There vas thus obtained 

6-acetamido-4- (3-methyl-4- (2-pyridylmethoxy)anilinoJquinazoline (0. 72 
g), m.p. 246-248*C; 

HME Spectrum: 2.15 (s, 3H) , 2.32 (s, 3H), 5.25 (s, 2H) , 7.04 (d, IH), 
7.37 (m, IH), 7.57 (d, 3H), 7.74 (d, IH), 7.88 (m, 2H), 8.46 (s, IH), 
8.63 (m, 2H), 9.62 (s, IH), 10.22 (s, IH); 
Elemental Analysis: Found C, 69.0; H, 5.1; N, 17.5; 
^23^2l''5°2 "quires C, 69.2; H, 5.3; N, 17.52. 

The 6-amino-4- [ 3-methyl-4- ( 2-pyridylmethoxy ) aniline J quinazoline 
used as a starting material vas obtained as follovs:- 

A mixture of 6-nltroquinazolin-4-one (8.25 g), thlonyl chloride 
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(90 ml) and DMF (0.6 ml) vas stirred and heated to reflux for 3 hours. 
The nixture vas evaporated and the residue vas dissolved in methylene 
chloride (75 ml). The solution vas cooled in an ice-bath and 
triethylamine (5.4 ml) vas added dropvise. Isopropanol (100 ml) and a 
solution of 5-amino-2-tolyl 2-pyridylmethyl ether (10.1 g) in 
isopropanol (100 ml) vere added in turn and the mixture vas 
concentrated by evaporation of the methylene chloride. A further 
portion of isopropanol (150 ml) vas added and the mixture vas heated 
to reflux for 2 hours. The mixture vas stored at ambient temperature 
for 16 hours. The solid vas isolated and vashed vith diethyl ether. 
There vas thus obtained 4-[3-methyl-4-(2-pyridylmethoxy)anilino]-6- 
nitroquinazoline (13.3 g) vhich vas used vithout further purification. 

A mixture of a portion (1.75 g) of the material so obtained and 
ethanol (40 ml) vas added portionvise to a stirred mixture of stannous 
chloride dihydrate (4.1 g) and ethanol (15 ml) vhich vas stirred and 
heated to 60*C. The resultant mixture vas heated to reflux for 2 
hours. The mixture vas alloved to cool to ambient temperature and to 
stand for 40 hours. The precipitate vas isolated and the filtrate vas 
evaporated. The isolated solid and the residue from the filtrate vere 
combined and partitioned betveen ethyl acetate and a concentrated 
(30%) aqueous ammonium hydroxide solution. The tvo-phase mixture vas 
filtered and the organic phase vas separated, vashed vlth brine » dried 
.(HgSO^) and evaporated. The resultant residue vas purified by column 
chromatography using a 9:1 mixture of methylene chloride and methanol 
as eluent. The material so obtained vas triturated under ethyl 
acetate. There vas thus obtained 6-amlno-4- [3-methyl-4- 
^2-pyridylmethoxy)anllino]quinazollne (0.88 g, 55X)y 
NHR Spectrum: 2.29 (s, 3H), 5.2 (s, 2H), 5.45 (broad s, 2H), 6.98 (d, 
IH), 7.21 (m, IH), 7.35 (m, 2H), 7.48 (d, IH), 7.55 (m, 3H), 7.86 (m, 
IB), 8.25 (s, IH), 8.59 (m, IH), 9.12 (s, IH). 

Example 43 

Concentrated hydrochloric acid (0.235 ml) vas added to a stirred 
mixture of 2-methoxyacetaldehyde dimethyl acetal (3.58 ml) and vater 
(16 ml). The mixture vas stirred at ambient temperature for 2 hours. 
The resultant mixture vas neutralised by the addition of a saturated 
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aqueous sodium bicarbonate solution. The mixture so obtained was 
added to a stirred suspension of 6-aiiino-4-[3-methyl-4-(2-pyridyl- 
■ethoxyanilinojquinaaoline (2 g) in a mixture of ethanol (50 ml) and 
glacial acetic acid (0.65 ml). Sodium cyanoborohydride (0.71 g) was 
added and the resultant mixture vas stirred at ambient temperature for 
16 hours. The mixture vas basifled to pH8 by the addition of a 
saturated aqueous sodium bicarbonate solution and the mixture vas 
evaporated. The residue vas partitioned betveen methylene chloride 
and vater. The organic phase vas vashed vith brine, dried (HgSO^) and 
evaporated. The residue vas purified by column chromatography using a 
9:1 mixture of methylene chloride and methanol as eluent. The 
material so obtained vas triturated under a mixture of methylene 
chloride and diethyl ether. There vas thus obtained 
6- (2-methoxyethylamino) -4- [ 3-inethyl-4- (2-pyridylmethoxy ) anilinoj - 
quinazoline (1.7 g), m.p. 188-190»C; 

MMR Spectrum: 2.3 (s, 3H). 3.34 (s, 3H), 3.4 (t, 2H), 3.6 (t, 2H), 5.2 
(s. 2H), 6.09 (t. IH), 7.02 (d, IH), 7.2-7.38 (m, 3H). 7.47-7.59 (m, 
4H), 7.86 (m, IH), 8.25 (s, IH), 8.59 (m, IH), 9.18 (s, IH); 
Elemental Analysis: Found C, 68.7; H, 6.0; N, 16.6; 
C24H25H5O2 O.2H2O requires C, 68.8; H, 6.1; N, 16. 7X. 



Example 44 

A mixture of 6-amino-4-(3-methyl-4- (2-pyridylmethoxy) - 
anilinol quinazoline (4.2 g), 2-chloroacetyl chloride (0.95 ml) and DMA 
(15 ml) vas stirred at ambient temperature for 3 hours. The mixture 
vas evaporated and the residue vas triturated under acetone. There 
was thus obtained 6-(2-chloroacetamido)-4-[3-methyl-4-(2- 
pyridylmethoxy)anilino] quinazoline, hydrochloride salt (5.4 g), 
■.p. >250»C; 

NM» Spectrum: 2.3 (s, 3H), 4.43 (s, 2H), 5.28 (s, 2H) , 7.11 (d, IH), 
7.36-7.48 (m, 3H), 7.61 (d, IH), 7.95 (m, 2H), 8.13 (m. IH), 8.63 (m, 
IH), 8.8 (s, IH), 9.02 (d, IH), 11.18 (s. IH), 11.53 (s, IH); 
Elraental Analysis: Pound C, 57.6; H, 4.4; N, 14.6; 
*^23"20^5**2 O.5H2O requires C, 57.6; H, 4.6; H. 14.6X. 
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Kxarole 45 

A mixture of 6-(2-chloroacetaiiido)-4-[3-niechyl-4-(2-pyridyl- 
Bethoxy)anilinoIquinazoline (5.3 g), a solution of methylanlne in 
ethanol (33X, 70 ml) and DMA (200 nl) vas stirred at ambient 
temperature for 3 hours. The mixture vas evaporated. Vater (450 ml) 
and a concentrated (30Z) aqueous ammonium hydroxide solution were 
added in turn to the residue to give a precipitate. The solid vas 
isolated, vashed vith vater and dried. The material so obtained vas 
purified by column chromatography using a 10:1:0.1 mixture of 
methylene chloride, methanol and aqueous ammonium hydroxide solution 
as eluent. The material so obtained vas triturated under a mixture of 
methylene chloride and diethyl ether. There vas thus obtained 6-(2- 
methylaminoacetamido)-4- [3-methyl.4-(2-pyridylmethoxy)anilino] - 
quinazoline (3.5 g), m.p. 2 19-223 "Ci 

NMR Spectrum: 2.29 (s, 3H), 2.38 (s, 3H), 5.21 (s, 2H), 7.02 (d, IH), 

7.36 (m, IH), 7.55 (m, 3H), 7.72 (d, IH), 7.87 (m, IH), 8.09 (m, IH), 
8.44 (s, IH), 8.58 (m, 2H), 9.58 (s, IH); 

Elemental Analysis: Found C, 67.2; H, 5.5; N, 19.5; 
^24^24*^6^2 C, 67.3; H, 5.65; N, 19. 6X. 

Example 46 

Using an analogous procedure to that described in Example 42 
.except that the reaction product vas purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent, 6-amlno-4- ( 2-f luoro-4- ( 2-pyridylmethoxy ) anillno] quinazoline 
vas reacted vith acetic anhydride to give 6-acetamldo-4- [2-fluoro- 
4-(2-pyridylmethoxy)anlllno] quinazoline, hydrochloride salt. In 16Z 
yield; 

NHR Spectrum: 2.15 (s, 3H), 5.26 (s, 2H), 6.93 (m, IH), 7.06 (m, IH), 
7.38 (m, 2H), 7.57 (d, IH), 7.73 (d, IH), 7.82 (m, IH), 7.88 (m, IH), 

8.37 (s, IH), 8.62 (m^ 2H), 9.6 (broad s, IH), 10.23 (broad s, IH); 
Elemental Analysis: Found C, 60.1; H, 4.4; N, 15.3; 
^22^18^5^2 O.I5H2O requires C, 59.7; H, 4.4; N, 15. 8Z. 

The 6-amino-4-[2-fluoro-4-(2-pyridylmethoxy)anllino)quinazoline 
used as a starting material vas obtained as follovs:- 

Using an analogous procedure to that described in the first 
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paragraph of the portion of Example 42 which is concerned with the 
preparation of starting materials, 4-chloro-6-nltroquina2oline was 
reacted with 4-a«ino-3-fluorophenyl 2-pyridyl«ethyl ether to give 

4-[2-fluoro-4-(2-pyridyliMthoxy)anillnoJ-6-nitroquina2ollne in 98X 
yield. 

A mixture of the material so obtained (12 g), lOX 
palladium-on-carbon (1.2 g) and ethanol (1.2 L) was heated to 50*C and 
stirred under an atmosphere of hydrogen for 4 hours. The mixture was 
cooled to ambient temperature and filtered. The filtrate was 
evaporated. The residue was suspended in water and the mixture was 
basified by the addition of a dilute aqueous sodium carbonate 
solution. The resultant solid was isolated, washed with water and 
dried. There was thus obtained 6-amino-4-[2-fluoro-4-(2- 
pyridylmethoxy)anilinolquina2ollne (5.3 g) which was used without 
further purification. 



Enmple 47 

Using an analogous procedure to that described in Example 43, 
6-amino-4- [2-fluoro-4-(2-pyrldylmethoxy)anllino]qulna2ollne was 
reacted with 2-methoxyacetaldehyde dimethyl acetal to give 4-(2- 
f luoro-4- ( 2-pyridylmethoxy) anilino] -6- (2-methoxyethylamino) - 
quinazoline in S2Z yield; 

.NHR Spectrum: 3.33 (s, 3H) . 3.35 (t, 2H), 3.57 (t, 2H), 5.22 (s, 2H), 
6.13 (t, IH), 6.94 (m, IH) , 7.05 (m, IH), 7.19 (d, IH), 7.29 (m, IH), 
7.38 (m, 2H), 7.5 (d, IH), 7.56 (d. IH), 7.86 (m, IH), 8.19 (s, IH), 
8.62 (d, IH), 9.18 (broad s, IH) ; 
Elemental Analysis: Found C, 64.0; H, 5.4; N, 15.9; 
^23"22™5°2 0-7H2° *^eq«»i«s C, 63.9; H, 5.4; N, 16. 2X. 

Example 48 

Using an analogous procedure to the second paragraph of the 
portion of Example 42 which is concerned with the preparation of 
starting materials except that the reaction product was purified by 
column chromatography using increasingly polar mixtures of methylene 
chloride and methanol, 4- (3-chloro-4-(2-p3rrldylmethoxy)anllinoJ-6- 
nitroquina^oline was reduced with stannous chloride dihydrate to give 



wo 96/15118 



PCT/GB95/02606 



- 100 - 

6-amino-4-[3-chloro-4-(2-pyridylinethoxy)anilino]quinazoline in SAX 
yield; 

NMR Spectrum: 5-26 (s, 2H), 7.22 (m, 2H), 7.26 (m, IH), 7.31 (d, IH), 
7.37 (n, IH), 7.52 (d, IH), 7.58 (d, IH), 7.88 (m, IH), 8.04 (d, IH), 
8.33 (s, IH), 8.69 (ro, IH). 

The 4- (3-chloro-4- (2-pyridylmethoxy)anilino] -6-nitroquinazoline 
used as a starting material was obtained as follows :- 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 42 which is concerned with the 
preparation of starting materials, 4-chloro-6-nitroquinazoline was 
reacted with 4-amino-2-chlorophenyl 2-pyridylmethyl ether to give the 
required starting material in 80Z yield. 

Example 49 

Using an analogous procedure to that described in Example 43, 
6-amino-4- [3-chloro-4-(2-pyridylmethoxy)anilino]quinazoline was 
reacted with 2-methoxyacetaldehyde dimethyl acetal to give 
4- ( 3-chloro-4- ( 2-pyr idylmethoxy ) anilino ] -6- (2-methoxye thylamino ) - 
quinazoline in 67X yield; 

NMR Spectrum: 3.33 (s, 3H), 3.38 (m, 2H) , 3.63 (t, 2H), 5.3 (s, 2H), 
6.18 (t, IH), 7.2 (d, IH), 7.27 (d, IH), 7.35 (m, 2H) , 7.53 (d. IH), 
7.6 (d, IH), 7.73 (m, IH) , 7.9 (m, IH), 7.98 (d, IH), 8.33 (s, IH), 
.8.6 (d, IH), 9.3 (broad s, IH); 

Elemental Analysis: Found C, 60.3Z; H, 4.9; N, 15.0; 
C23H22CIN5O2 I.O7H2O requires C, 60.7; H, 5.3; N, 15. 4Z. 

Example 50 

A stirred suspension of 3-morpholinopropionaldehyde dimethyl 
acetal (3.8 g) in water (30 ml) was acidified to pHl by the addition 
of concentrated hydrochloric acid. The mixture was heated to 40*C for 
90 minutes. The mixture was brought to pH6 by the addition of a 
saturated aqueous sodium bicarbonate solution. 

Approximately one half of this mixture was added to a stirred 
mixture of 6-amino-7-methoxy-4-[3-methyl-4-(2-pyridylmethoxy) anilino J - 
quinazoline (1.16 g) and ethanol (300 ml). Sodium cyanoborohydride 
(0.244 g) was added and the acidity of the mixture was adjusted to pH4 
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to 5 by the addition of gUcial acetic acid. The adxture was stirred 
at anbient temperature for 16 hours. A second portion of sodiun 
cyanoborohydride (0.11 g) vas added and the mixture was stirred at 
aabient tenperature for 66 hours. The mixture -vas evaporated and the 
residue was purified by column chromatography using increasingly polar 
mixtures of ethyl acetate and methanol as eluent. The material so 
obtained was dissolved in ethyl acetate and a saturated solution of 
Iqrdrogen chloride gas in ethyl acetate was added dropwise. The 
resultant solid was isolated, washed with ethyl acetate and with 
diethyl ether and dried. There was thus obtained 7-methoxy-4-[3- 
methyl-4- (2-pyridylmethoxy) anilinoj -6- (3-morpholinopropylamino)- 
quinazoline, trihydrochloride salt (0.85 g); 

MMR Spectrum: 2.14 (t, 2H). 2.34 (s, 3H), 3.1 (n, 2H). 3.27 (t, 2H) , 

3.52 (m, 4H), 3.93 (m, 4H), 4.06 (s, 3H), 5.48 (s, 2H), 7.13 (d, IH), 

7.23 (s, IH), 7.53 (m, IH), 7.57 (s, IH), 7.81 (m, 2H) , 8.0 (d, IH), 

8.38 (m, IH), 8.63 (s, IH), 8.85 (d, IH); 

Elemental Analysis: Found C, 47. 0| H, 6.7; N, 11.1; 

CjjHj^NgOj 3HC1 6.5H2O requires C, 47.0; H, 6.8; N, 11.3X. 

The 6-amino-7-methoxy-4-I3-methyl-4-(2-pyridylmethoxy)anilinoJ- 
quinazoline used as a starting material was obtained as follows: 

A mixture of 4-chloroanthranllic acid (17.2 g) and formamide (10 
ml) was stirred and heated to 130»C for 45 minutes and to 175-C for 75 
minutes. The mixture was allowed to cool to approximately lOO'C and 
2-(2-ethoxyethoxy)ethanol (50 ml) was added. The solution so formed 
was poured into a mixture (250 ml) of ice and water. The precipitate 
was isolated, washed with water and dried. There was thus obtained 7- 
chloroguinazolin-4-one (15.3 g, 85X). 

A portion (6 g) of the material so obtained was added 
portionwise to a stirred mixture of concentrated sulphuric acid (12 
ml) and fuming nitric acid (12 ml) which had been cooled to 0*C. The 
mixture was stirred at ambient temperature for 30 minutes and then 
heated to llO'C for 30 minutes. The mixture was cooled to ambient 
temperature and poured onto a mixture of ice and water. The 
precipitate was isolated, washed with water and dried. There was thus 
obtained 7-chloro-6-nitroquinazolin-4-one (6.89 g). 

A mixture of a portion (4 g) of the material so obtained. 
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thlonyl chloride (30 ml), phosphoryl chloride (5 ml) and DHF (10 
drops) was stirred and heated to reflux for 4 hours. The mixture vas 
evaporated. There vas thus obtained 4»7-dichloro-6-nitroquinazoline 
as a solid which vas used vithout further purification. 

Using an analogous procedure to that described in Example 1, 
4,7-dichloro-6-nitroquinazoline vas reacted with 5-amino-2-tolyl 2- 
pyridylmethyl ether to give 7-chloro-4-I3-methyl-4-(2- 
pyridylmethoxy)anilino].6-nitroquina2oline in 81X yield. 

After appropriate repetition of the previous steps, sodium 
methoxide (11 g) vas added portionvise to a stirred mixture of 

7-chloro-4-I3.methyl-4.(2-pyridylmethoxy)anilinoI-6-nitroquina2oline 
(20 g) and DMSO (200 ml) which vas cooled in a vater bath to 
approximately 18*C. The resultant mixture vas stirred at ambient 
temperature for 4 hours. The mixture vas poured slovly onto a mixture 
of ice and vater. The precipitate vas isolated to give 
7-methoxy-4- [3-methyl-4.(2.pyridylmethoxy)anilinol -6-nitroquina2oline 
(16.5 g) irtiich vas used vithout further purification. 

The material so obtained vas reduced vith stannous chloride 
dihydrate using an analogous procedure to that described in the second 
paragraph of the portion of Example 42 vhich is concerned vith the 
preparation of starting materials. There vas thus obtained 6-amino-7. 

methoxy-4.I3-methyl-4-(2-pyridylmethoxy)anilinoJquinazoline in 30Z 
yield; 

NMR Spectrum: 2.26 (s, 3H), 3.97 (s, 3H), 5.2 (s, 2H) , 6.97 (d, IH) , 
7.06 (s, IH), 7.35 (m, IH), 7.42 (s, IH), 7.55 (m, 3H), 7.85 (m, IH), 
8.08 (m, IH), 8.25 (s, IH), 9.04 (s, IH). 

The 3-morpholinopropionaldehyde dimethyl acetal used as a 
starting material vas obtained as follovs:- 

Morpholine (11.9 g) and potassium carbonate (11.3 g) vere added 
in turn to a stirred solution of 3-bromoproionaldehyde dimethyl acetal 
(5 g) in toluene (80 ml) and the mixture vas stirred at ambient 
temperature for 16 hours. The mixture vas filtered and the filtrate 
vas evaporated. The residue vas purified by colum chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent. There vas thus obtained 3-morpholinopropionaldehyde 
dimethyl acetal (3.82 g). 
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Bxaaple 51 

Using an analogous procedure to that described in Example 1 
•xcapt that the product vas recrystallised from a .ixture of methanol 
and ethanol. 6.bro«>-4-chloroquina2oline (European Patent Application 
No. 0 520 722, Example 9) vas reacted vith 5-amlno-2-tolyl 
2-pyridyl«ethyl ether to give 6-bromo-4-I3-methyl-4-(2- 
pyridylnethoxy)anilinojqulnazoline, dihydrochlorlde salt, in 682 
yield, m.p. 232-234-C; 

NMR spectrum: 2.3 (s. 3H), 5.35 (s. 2H), 7.13 («. IH), 7.52 («, 3H), 
7.63 (d, IH), 7.9 (d, IH), 8.08 (m. IH), 8.25 («, IH), 8.7 (m, IH), 
8.92 (s. IH), 9.17 (d, IH), 11.62 (d, IH); 
Elemental Analysis: Found C, 48.4,- H, 4.2; N, 10.6; 
CjiHj^BrN^O 2HC1 l.SHjO requires C, 48.4; H, 4.25; N, 10.7X. 

Example 52 

The following illustrate representative pharmaceutical dosage 
forms containing the compound of formula I, or a 

phaimaceutically-acceptable salt thereof (hereafter compound X), for 
therapeutic or prophylactic use in humans: 

(a) TableO m^/tablet 

Compound X 

Lactose Ph. Eur 75 

Croscarmellose sodium j2 0 

Haize starch paste (5X w/v paste) 2.25 

Magnesium stearate 3 q 
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(b) Tablet II mg/tablet 

Compound X^,,« 50 

Lactose Ph. Eur 223.75 

Croscaraellose sodiun 6.0 

Maize starch 15^0 

Polyvinylpyrrolidone (5% v/v paste) 2.25 

Magnesium stearate. 3.0 

(c) Tablet III mg/tablet 

Compound Z 2 q 

Lactose Ph.Eur.... « 93.25 

Croscarmellose sodium 4.0 

Maize starch paste (5Z w/v paste) 0.75 

Magnesium stearate 1.0 

(d) Capsule mg/capsule 

Compound X 10 

Lactose Ph.Eur 488.5 

Magnesium stearate I.5 

(e) Injection I ( 50 mg/ml l 

Compound X 5.01 w/v 

IM Sodium hydroxide solution 15. OX v/v 

O.IM Hydrochloric acid 

(to adjust pH to 7.6) 

Polyethylene glycol 400 4,5% w/v 

Water for injection to lOOX 

(f) Injection II ( 10 mg/ml > 

Compoimd X l.OX w/v 

Sodium phosphate BP 3.6Z v/v 

O.IM Sodium hydroxide solution 15. OX v/v 

Water for injection to lOOX 
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(g) Injection III gmg/ml. buffered to dH6 ^ 

Compound X 0 

Sodium phosphate BP 2.26X w/v 

Citric add 0.38Z w/v 

Polyethylene glycol 400 3.5X ^/v 

Vater for injection to 1002 



Note 

The above foraulations may be obtained by conventional 
procedures well known in the pharmaceutical art. The tablets (a) -(c) 
■ay be enteric coated by conventional means, for example to provide a 
coating of cellulose acetate phthalate. 



BST/REC 



wo 96/15118 ^ 

PCT/GB9S/02606 

- 107 - 
ANILINE DERIVATIVES 

CLAIMS 



An aniline derivative of the foxnula I 




wherein ■ is 1. 2 or 3 and each is independently halogeno, hydroxy, 
amino, hydroxyanino, ureido, trifluoromethoxy, (l-4C)alkyl, 
(I-4C)alkoxy, (2-4C)alkanoyloxy. (2-4C)alkenyloxy, (2-4C)alkynyloxy. 
(l-3C)alkylenedioxy, (l-4C)allcirlai«ino. di-[(l-4C)allcylJa»ino, 
pyrrolldin-l-yl, piperidino, norpholino, piperazin-l-yl, 
4-(l-4C)alkylpipera2in-l-yl, (l-4C)allcylthio, halogeno- (2-4C)alkoxy, 

.hydroxy-{2-4C)alkoxy, (l-4C)alkoxy.(2-4C)alkoxy, amino- (2-4C)alkoxy. 
(l-4C)alkylamino-(2-4C)alko>cy. di-[ (l-4C)alkylJamlno-(2-4C)alkoxy, 
pyrrolidin-l-yl-(2-4C)alkoxy, plperidino-(2-4C)alkoxy, 
«orpholino-(2-4C)alkoxy, piperazin-l-yl- (2-4C)alkoxy, 
4-(l-4C)alIgrlpipera2in-l-yl-(2-4C)alkoxy, hydroxy- (2-4C)alkyla«ino- 
(2-4C)alkoxy, di- Ihydroxy-(2-4C)alkyl J amino- (2-4C)alkoxy , 
( l-4C)alkoxy- (2-4C)alkylamino- (2-4C)alkoxy , di- [ ( l-4C)alkoxy- (2-4C) - 
alkyl] amino-(2-4C) alkoxy , amino- (2-4C) alkylamino- (2-4C) alkoxy , 

di-[amino-(2-4C)alkylJamino-(2-4C)alkoxy, 
(l-4C)alkylamino-(2-4C)alkylamino-(2-4C)alkoxy, 

di-[ ( l-4C)all7lanino- (2-4C)al]7l] amino- (2.4C)alkoxy, 

di-[(l-4C)alIgrllamino-(2-4C)allylamino-(2-4C)alkoxy, 

di- {di- [( 1-4C) alkyl J amino- ( 2-4C) alkyl} amino- (2-4C) alkoxy , 

P3^rolidin-l-yl-(2-4C)alkylaraino-(2-4C)alkoxy, 
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piper idino- ( 2 - 4C ) alkylamino- ( 2 -4C ) alkoxy » 
aiorpholino-(2-4C) all^lamino- ( 2-4C) alkoxy, 
plperazin- 1-yl- ( 2 -4C ) aH^lamino- ( 2-4C ) alkoxy , 
4-(l-*4C)all7lpiperazin-l-yl-(2-4C)alkylaiiiino-(2-4C)alkoxy, 
(l-4C)alkylthio-(2-4C)alkoxy, (l-4C)alkylsulphlnyl*(2-4C) alkoxy, 
( 1-4C) allgrlsulphonyl* ( 2-4C) alkoxy , halogeno- (2-4C) all^lanino , 
hydroxy- ( 2 - 4C ) alkylamino , ( 1 - 4C ) alkoxy- ( 2 -4C ) alkylamino , 
amino- ( 2-4C) alkylamino , ( 1 - 4C ) alkylamino- ( 2 -4C ) alkylamino , 
di- ( ( 1 - 4C ) alkyl ] amino- ( 2 - 4C ) alkylamino , 

pyrrolidin-l-yl-(2-4C)alkylaroino, piperidino-(2-4C) alkylamino, 
morpholino-(2-4C) alkylamino, piperazin-l-yl-(2-4C)alkylamino, 
4- ( 1-4C) alkylpiperazin- 1-yl- ( 2-4C) all^lamino , 
hydroxy- ( 2 - 4C ) alkylamino - ( 2 - 4 C ) alkylamino , 
di- [ hydroxy- ( 2 - 4C ) alkyl | amino - ( 2 - 4 C ) alkylamino , 
(l-4C)alkoxy-(2-4C)alkylamino-(2-4C)alkylamino, 
di- [ ( 1-4C) alkoxy- (2-4C)allgrl] amino- (2-4C) allgrlamino, 
amino- ( 2-4C) alkylamino- ( 2-4C) allgrlamino , 
di- [ amino- ( 2-4C )all7l ] amino- ( 2-4C ) alkylamino » 
( 1-4C) alkylamino- ( 2-4C) alkylamino- ( 2-4C) all^lamino , 
di- 1 ( 1-4C) alkylamino- (2-4C) all^l] amino- ( 2-4C) alkylamino , 
di- [ ( 1-4C ) alkyl ] amino- ( 2 -4C) alkylamino- ( 2 -4C) alkylamino , 
di- {di- 1 ( 1-4C) allqrl ] amino- ( 2-4C) alkyl} amino- (2-4C) alkylamino, 
.p3n:rolidin-l-yl-(2-4C)alkylamino-(2-4C)alkylamino, 
piper idino- ( 2 -4C) alkylamino- ( 2 -4C) alkylamino ^ 
morpholino- ( 2-4C ) alkylamino- ( 2-4C) all^lamino , 
pipera2in-l-yl-(2-4C)alkylamino-(2-4C)alkylamino, 
4- ( 1 -4C ) allqrlp iperazin- 1 -y 1- ( 2 - 4C ) alkylamino- ( 2 -4C ) alkylamino , 
N- ( 1-4C ) allgrl-halogeno- ( 2-4C) allqrlamino, 
N- { l-4C)alkyl-hydroxy- (2-4C)alkylamino , 
N-( l-4C)all7l-( l-4C)alkoxy-(2-4C)alkylamino, 
di- [halogeno-(2-4C)allyllamino, di- [hydroxy- (2-4C)alkyll amino, 
di-[ (l-4C)alkoxy-(2-4C)alkyllamino, (2-4C)alkanoylamino, 
2-oxopyrrolidin- 1-yl , 2-oxopiperidin-l-yl , 
halogeno- (2-4C)alkanoylamino, hydroxy- (2-4C) alkanoylamino , 
( 1 - 4C ) alkoxy- ( 2 - 4C ) alkanoylamino , ( 3 - 4C ) alkenoylamino , 
(3-4C) alkynoylamino , (2-4C) alkanoyloxy- ( 2-4C) alkanoylamino , 
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amino- (2-4C) alkanoylaaino , ( 1-4C) alkylanlno- ( 2-4C) alkanoylamino , 
di- ( ( l-4C)alkyl] aaino- (2-4C)alkanoylaflilno, 

pyrrolldln-l-yl. (2-4C)alkanoylaiiiino, piperidlno- (2-4C)allcanoylaaiino , 

■orpholino-(2.4C)alkanoylaBino, piperazln-l-yl-(2-4C)alkanoyla«ino, 

4-(l-4C)alkylplperazln-l-yl-(2-4C)alkanoylamino, 

( 1-4C) alfcjrlthio- ( 2-4C)alkanoylamino, 

( 1-4C) allgrlsulphinyl- (2-4C) alkanoylaaino , 

( l-4C)alkylsulphonyl- (2-4C) alkanoylamino, 

H- ( 1-4C) allqrl- (2-4C) alkanoylamino , 

N-( l-4C)alkyl-halogeno- (2-4C)alkanoylamino, 

N- ( 1-4C) alkyl-hydroxy- ( 2-4C) alkanoylamino , N- ( 1-4C) alkyl- ( 1-4C) alkoxy- 
(2-4C)alkanoylamino, N-(1-4C) alkyl- (3-4C)alkenoylamino or 
N- (1-4C) alkyl- ( 3-4C) allgmoylaraino , 

and wherein any of the above-mentioned substituents comprising a 
CHj (methylene) group which is not attached to a halogeno, SO or SOj 
group or to a N, 0 or S atom optionally bears on said CHj group a 
substituent selected from hydroxy, amino, (l-4C)alkoxy, 
(l-4C)alkylamino and di-((l-4C)alkyl]amino| 
n is 0, 1, 2 or 3 and each R** is independently halogeno, 
trifluoromethyl, hydroxy, amino, nitro, cyano, (l-4C)all7l, 
(l-4C)alkoxy, (l-4C)alkylamino, di-( (1.4C) alkyl) amino or 
( 2-4C) alkanoylamino ; 

.1 is a group of the formula CO, C(R^)2, CH(OR^), C(R^)2-C(R^)2, 

c(r^)-c(r3), c«c, ch(cn), 0, s, so, soj, conr3, sOjNr^, nr^co, nr^so^,- 

OC(R SC(R^)2, C(R^)20 or CCR^jjS wherein each R^ is independently 
hydrogen or (l-4C)all7l; and 

Q is a phenyl or naphthyl group or a 5- or 6-membered heteroaryl 
moiety containing 1, 2 or 3 heteroatoms selected from oxygen, nitrogen 
and sulphur, \rtiich heteroaryl moiei^ is a single ring or is fused to a 
benzo ring, and idierein said phenyl or naphthyl group or heteroaryl 
moiety is optionally substituted with 1, 2 or 3 substituents selected 
from halogeno, trifluoromethyl, cyano, carbamoyl, hydroxy, amino, 
nitro, (l-4C)alkyl, (l>4C)alkoxy, (l-4C)alkylamino, 

di-[(l-4C)alkyl]amino, (2-4C)alkanoylamino, N-(l-4C)alkylcarbamoyl and 

N,N-di- [ ( l-4C)alkyl J carbamoyl; 

or a pharmaceutically-acceptable salt thereof. 
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2. An aniline derivative of the fomula I as claimed In claim 1 

wherein m is 1 with the substituent located at the 6-position or m is 
2 with the substituents located at the 6- and 7-positions and each 
is fluoroy chloro, bromo, hydroxy, amino, methoxy, ethoxy, acetoxy, 
methylamino, ethylaraino, 2-bromoethoxy, 2,2t2-trifluoroethoxy, 
2-hydroxyethoxy, 2-methoxyethoxy, 2-ethoxyethoxy, 2-methylaminoethoxy, 
2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy, 

2- dimethylaminoethoxy, 2-diethylaminoethoxy, 3-dimethylaminopropoxy, 

3- diethylaminopropoxy , 2- (pyrrolidine l-yl ) ethoxy , 

3-(p3n:rolidin-l-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 

2- morpholinoethoxy, 3-morpholinopropoxy, 2-(piperazin-l-yl)ethoxy, 

3- (piperazin-l-yl)propoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 
3-(4-methylpiperaxin-l-yl)propoxy, 2-hydroxyethylamino, 
2-methoxyethylamino, 2-ethoxyethylamino, 3-methoxypropylamino, 
2-dimethylaminoethylamino , 3-dimethylaminopropylamino , 
2-(pyrrolidin-l-yl)ethylamino, 3- (pyrrolidin-l-yl) propylamine, 
2-piperidlnoethylamino , 3-piperidinopropylamlno, 
2-morpholinoethylamino , 3*morpholinopropylamino , 

2 - ( piperaz in- 1 -yl ) ethylamino , 3 - ( piperaz in- 1 -yl ) propylamlno , 

2- ( 4-methylpiperazin- 1-yl ) ethylamino, 

3- ( 4-methylpiperazin- 1-yl ) propylamlno , acetamido , 2-chloroacetamido, 
2-methylaminoacetamido, 2-ethylaminoacetamidOt 

2-dimethylaminoacetamido or 2-dlethylaminoacetamido, or (R^)„ is a 
6 , 7 -methylenedioxy group ; 

2 

n is 0, 1 or 2 and each R is independently fluoro, chloro, bromo, 
cyano, methyl or ethyl; 

3 3 3 

X is a group of the formula CO, C(R CH(OR ), 0, S, SOj^ CONR , 

SO^NR^t NR^CO, MR^S02, 0C(R^)2 or SC(R^)2 wherein each R^ is 
independently hydrogen or methyl; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano, carbamoyl, methyl and methoxy^ or Q is a 5- or 6-membered 
heteroaryl moiety selected from furyl, thienyl, oxazolyl, imidazolyl, 
thiazolyl, pyridyl, pyrimidinyl and 1,2, 4-triazolyl which is 
optionally substituted with 1 or 2 substituents selected from fluoro, 
chloro, methyl, ethyl, methoxy and erhoxy; 
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or a phaxnaceuticaUy.acceptable salt thereof. 

3. An aniline derivative of the fotmila I as claiaed in dain 1 

wherein ■ is 1 with the substituent located at the 6-po8itlon or ■ Is 
2 with the sttbstituents located at the 6- and 7-posltion8 and each 
is hydroxy, anino. aethoxy, ethoxy, acetoxy, .ethylamino, ethylaaino, 
2-bro«oethoxy, 2,2,2-trifluoroethoxy, 2-hydroxyethoxy, 
2-methoxyethoxy, 2-ethoxyethoxy, 2HBethylaiiiinoethoxy, 
2-ethylaminoethoxy. 3-methylaminopropoxy, 3-ethylaninopropoxy, 
2-di»ethylaiiiinoethoxy, 2-diethylaminoethoxy, 3-dimethyla«inopropoxy, 
a-dlethylaninopropoxy, 2-hydroxyethyla«ino. 2-methoxyethylamino. 
2-ethoxyetbyla0ino, acetamido, 2-chloroaceta«ido, 
2>BethylaninoacetaBldo, 2-ethylaininoacetaiBido, 

2-dinethylaainoacetaiaido or 2-diethylaiBinoacetamldo, or (R^) is a 
6,7-nethylenedioxy group; " 

n is 0 or n is 1 and R^ is fluoro, chloro, cyano, methyl or ethyl; 
X is a group of the formula CO, 0(9^)^, CH(0r5), 0, S, SOj, COHR^, 
SOjHR , OC(R )2 or SCa\ wherein each R^ is independently hydrogen 
or methyl; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro. bromo, trifluoromethyl, 
cyano and carbamoyl, 

-or Q is a 5- or 6-membered heteroaryl moiety selected from furyl, 
thienyl, pyridyl, oxazolyl, imidaxolyl, thiazolyl, pyrimidinyl and 
1,2,4-trlazolyl which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, methyl, ethyl, methoxy and 
ethoxy; 

or a pharmaceutically-acceptable salt thereof. 

4. An aniline derivative of the fonmila I as claimed in claim 1 

wherein m is 1 or 2 and each R^ is hydroxy, methoxy, ethoxy, 

2-hydroxyethoxy, 2-methoxyethoxy, 2-methylaninoethoxy or 

2-dimethylaminoethoxy, or (R^)^^ is a methylenedioxy group; 

n is 0 or n is 1 and R^, which is located ortho to the group of 

formula -X-Q, is fluoro, chloro, cyano, methyl or ethyl; 

X is a group of the formula CO, C(R^)2, CH(OR^), 0, S, SOj, CONR^, 
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3 3 3 3 

SO2MR f OC(R )2 or SC(R )2 wherein each R is independently hydrogen 

or methyl; and 

Q is a phenyl group trtiich is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano and carbamoyl, 

or Q is a 5- or 6*membered heteroaryl moiety selected from furyl, 
thienyl, pyridyl, oxazolyl, imidazolyl, thiazolyl, pyrimidinyl and 
1,2,4-triazolyl which is optionally substituted with a substituent 
selected from methyl and ethyl; 
or a pharmaceutically*acceptable salt thereof. 

5. An aniline derivative of the formula I as claimed in claim 1 

wherein m is 1 with the substituent located at the 6-position or m is 
2 with the substituents located at the 6- and 7-po8itions and each R^ 
is hydroxy, amino, methoxy, ethoxy, acetoxy, methylamino, ethylamino, 
2-bromoethoxy, 2,2y2-trifluoroethoxy, 2-hydroxyethoxy, 
2-methoxyethoxy, 2-methylaminoethoxy, 3*methylaminopropoxy, 
2-dimethylaminoethoxy, 3-dimethylaminopropoxy, 
2- (pyrrolidine 1-yl ) ethoxy , 3- ( pyrrolidin- 1-yl ) propoxy , 

2- piperidinoethoxy» 3-piperidinopropoxy, 2-morpholinoethoxy, 

3- morpholinopropoxy , 2- (piperazin- 1-yl ) ethoxy, 

3 - ( p ipe r az in- 1 -yl ) propoxy , 2 - ( 4 -me thylp iperaz in- 1 -y 1 ) ethoxy , 
.3-(4-methylpiperazin-l-yl)propoxy, 2-hydroxyethylaraino, 

2- methoxyethylamino, 3--methoxypropylamino, 2-dlmethylaminoethylamino, 

3- dimethylaminopropylanino, 2- ( pyrrolidine 1-yl) ethylamino, 
3- (pyrrolidin-leyl)propylamlnoi 2-piperidinoethylamino, 
3-piperidinopropylamino , 2-morpholinoethylamino , 
3-morpholinopropylamino, 2- (piperazin-l-yl ) ethylamino, 

3- (piperazin- 1-yl ) propylamine , 2- ( 4-methylpiperazin- 1-yl ) ethylamino , 
3- (4-methylpiperazin-l-yl) propylamine^ acetamido, 2-chloroacetamido, 
2 -methylaminoace tamido , 2 -ethylaminoacetamido , 

2-dimethylaminoacetamido or 2-diethylaminoacetamido, or (T^)^ is a 
6,7-methylenedioxy group; 

n is 0, 1 or 2 and each R is independently fluoro, chloro, bromo, 
cyano, methyl or ethyl; 

Z is a group of the formula CO, CHj, CH(OH), 0, S, S02» CONH, SO2NH, 
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NHCO» NHSO^ or OCH^; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano, carbamoyl, methyl and methoxy, or Q is a 5- or 6-membered 
heteroaryl moiety selected from furyl, thienyl, oxazolyl, imidazolyl, 
thiazolyl and pyridyl which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, methyl, ethyl, methoxy and 
ethoxy; 

or a pharmaceutically-acceptable salt thereof. 

6. An aniline derivative of the formula I as claimed in claim 1 

wherein (R )^ is 6,7-dimethoxyj 

n is 1 and R , which Is located ortho to the group of formula -X-Q, is 
fluoro, chloro or methyl. 

X is a group of the formula CO, CR^, CH(OH), 0, S, SOj, CONH, SO^NH or 
OCH2; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, trifluoromethyl, cyano and 
carbamoyl, 

or Q is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 

4- pyrldyl, 2-oxazolyl, 4-oxazolyl, 5-oxasolyl, 2-imidazolyl, 
l-aethylimidazol-2-yl, 4-imidazolyl, l-methylimida20l-4-yl, 

.5-imidazolyl, l-methyllmidazol-5-yl, 2-thiazolyl, 4-thiazolyl or 

5- thiazolyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 



7. An aniline derivative of the formula I as claimed in claim 1 

idierein (R )^ is 6,7-dimethoxy, 6-methoxy-7-(2,2,2-trifluoroethoxy), 
6- (2-dimethylaminoethoxy)-7-methoxy, 
6- (3-dimethylaminopropoxy) -7-methoxy , 

6- (2-morpholinoethoxy) -7-methoxy, 6- ( 3-morpholinopropoxy ) -7-methoxy, 

6-(2-dimethylaminoethoxy), 6- (3-dimethylaminopropoxy), 

^■(2-»orpholinoethoxy), 6- (3-morpholinopropoxy), 6-amino, 6-acetamido, 

6-(2-chloroacetamido) , 6-(2-methylaminoacetamido), 

6- (2-methoxyethylanino , 6- ( 2-dimethylaminoethylamino) -7-methoxy, 

6- (3-dimethylaminopropylanino) -7-methoxy, 
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6-(2-morphollnoethylamino)-7-inethoxy or 

6- (3-norpholinopropylainino) -7-Diethoxy ; 

n is 1 or 2 and is fluoro, chloro or methyl; 

X is a group of formula OCH^; and 

Q is 2-furyl, 3-furyl, 2-thlenyl, 2-pyridyl or l-methylimida2ol-2-yl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

8. An aniline derivative of the formula I as claimed in claim 1 
wherein (R^) is 6, 7-dimethoxy; 

n is 1 and R is fluoro» chloro or methyl; 
Z is a group of the formula OCH^; and 

Q is 2.furyl, 3-furyl, 2-thienyl, 2.pyridyl or l-methylimidazol-2.yl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

9. An aniline derivative of the formula I as claimed in claim 1 
selected from;- 

4- ( 4-benzoyl-3-chloroanilino) -6, 7-dimethoxyquinazoline, 
4- {3-chloro-4- [ 1 -hydroxy- 1- (4-pyr idyl) methyl J anilino} -6,7- 
dimethoxyquinazoline , 

4-(4-benzyl-3-chloroanilino)-6,7-diraethoxyquina2oline, 
4-(3-chloro-4-phenylthioanilino) -6, 7-dimethoxyquinazolinet 
4- [3-chloro-4- ( l-roethylimidazol-2-ylthio)anilino] -6,7- 
dimethoxyquinazoline , 

6 , 7-dimethoxy-4- [ 4- (N-phenylsulphamoyl ) anilino J quinazoline , 
6, 7-dimethoxy-4- 1 3-methyl-4- ( 2-pyridylmethoxy ) anilino 1 quinazoline , 
4-[3-chloro-4-(4-fluorobenzoyl)anilino)-6,7-dimethoxyquinazoline, 
4- [2-f luoro-4- (2-pyridylmethoxy) anilino] -6 , 7-dimethoxyquinazoline , 
4- [ 3-f luoro-4- ( 2-pyridylmethoxy) anilino ] -6 , 7-dlmethoxyquinazoline , 
4- [ 3-chloro-4- ( 2-pyridylmethoxy) anilino ] -6 , 7-dimethoxyquinazoline , 
4- [3-chloro-4- ( l-methylimidazol-2-ylmethoxy )anilino] -6 , 7-dimethoxy- 
quinazoline, 

6, 7-dimethoxy-4- [3-methyl-4- ( l-methylimidazol-2-ylmethoxy) anilino) - 
quinazoline, 

6, 7-dimethoxy-4- [3-methyl-4- (2-thiazolylmethoxy )anilino] quinazoline , 
4- [3-f luoro-4- (2-pyridylmethoxy) anilino] -6, 7-dimethoxyquinazoline , 
4- [2-f luoro-4- (2-pyridylmethoxy) anilino] -6- (3-morpholinopropoxy) - 
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quinazoline, 

6-(3.di«etAyla«inopropoxy).7-«et±oxjr.«-I3-ii«thyl-4-(2-p3n:ldyl«^^ 
anilino J quinazoline , 

7..etJ.oxy-4-l3-«et±yl-4-(2-pyridyl.ethoxy)anillnoI-6-(3-«orpholi„o- 
propoxy) quinazoline or 

4-[2-fluoro-4-(2-pyridyln,ethoxy)anilinol.6-(2.«ethoxyethyla«ino)- 
quinazoline; 



or 



a phan«aceutically-acceptable acid-addition salt thereof. 



10. A process for the preparation of an aniline derivative of 

the fot»ula I. or a phamaceutically-acceptable salt thereof. 



as 



claiMd in any one of claims 1 to 9 which comprises.- 
(*) the reaction of a quinazoline derivative of the formula II 




II 

wherein Z is a displaceable group, with an aniline of the formula 



III, 




X— Q 

III 



(b) ^for the production of those compounds of the formula I 
wherein R or R is hydroxy, the cleavage of an aniline derivative of 
the formula I wherein R^ or R^ is (l-4C)allcoxy; 

(c) ^for the production of those compounds of the formula I 
wherein R is amino or hydroxyamino, the reduction of an aniline 
derivative of the formula I wherein R^ is nitro; 

(d) for the production of those compounds of the formula I 
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wherein Is (2-4C)alkanoylamino, substituted (2-4C)alkanoylamino, 
(3-4C)alkenoylafflino , (3-4C) allgmoylainino , 

N-(l-4C)alkyl-(2-4C)alkanoylaaino, substituted N-(l-4C)allqrl-(2-4C)- 
alkanoylamino, N-(l-4C)alkyl-(3-4C)alkenoylamino or 
N-(l-4C)alkyl-(2-4C)alkynoylamino or is (2-4C)alkanoylaniino, the 
acylation of an aniline derivative of the formula I wherein R^ or R^ 
is amino; 

(e) for the production of those compounds of the formula I 
wherein R is (l-4C)alkoxy or substituted (l-4C)alkoxy or R^ is 
(l-4C)alkylaraino, di-[(1.4C)alkyll amino or substituted 
(l-4C)alkylamino, the alkylation of an aniline derivative of the 
formula I wherein R^ is hydroxy or amino as appropriate; 

(f) for the production of those compounds of the formula I 
wherein X is a group of the formula CH(OH) or CH2, the reduction of a 
compound of the formula I wherein X is a group of the formula CO; 

(g) for the production of those compounds of the formula I 
wherein X is a group of the formula SO or SOj. the oxidation of an 
aniline derivative of the formula I wherein X is a group of the 
formula S; 

(h) for the production of those compounds of the formula I 
wherein R^ is (2-4C)alkanoyloxy, the acylation of an aniline 
derivative of the formula I wherein R^ is hydroxy; 

(i) for the production of those compounds of the formula I 
wherein R^ is hydroxy, the hydrolysis of an aniline derivative of the 
formula I wherein R^ is (2-4C)alkanoyloxy; 

(J) for the production of those compounds of the formula I 

wherein R^ is a (2-4C)alkoxy group which bears a hydroxy, amino, 
substituted hydroxy or substituted amino group, the reaction 
of a compound of the formula I wherein R^ is a hydroxy-(2-4C)alkoxy 
group, or a reactive derivative thereof, with water, ammonia, an 
alcohol or an amine as appropriate; 

(k) for the production of those compounds of the formula I 

wherein X is a group of the formula 0C(R^)2, the allgrlation of a 
phenol of the formula IV 
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IV 



With an alkylating agent of the for»ula Z-C(r\-q wherein 2 1. a 
aisplaceable group; or 

(1) for the production of those compounds of the formula I 

wherein R is (1.4C)alkyla«ino or substituted (2.4C)alkyla»lno. the 
reductive amination of formaldehyde, a (2-4C)alkanoaldehyde or a 
substituted (2-4C)allcanoaldehyde; 

and when a pharmaceutically-acceptable salt of an aniline derivative 
of the formula I is required it may be obtained using a conventional 
procedure. 

11. A pharmaceutical composition which comprises an aniline 
derivative of the formula I, or a pharmaceutically-acceptable salt ■ . 
thereof, as claimed in any one of claims 1 to 9 in association with a 
pharmaceutically-acceptable diluent or carrier. 

12. The use of an aniline derivative of the formula I. or a 
pharmaceutically-acceptable salt thereof, as claimed in «iy one of 
claims 1 to 9 in the manufacture of a medicament for use in the 
production of an anti-proliferative effect in a warm-blooded animal 
such as man. 

13. A method for producing an anti-proliferative effect in a 
warm-blooded animal in need of such treatment which comprises 
administering to said animal an effective amount of an aniline 
derivative of the formula I. or a pharmaceutically-acceptable salt 
thereof, as claimed in any one of claims 1 to 9. 
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